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COMPENSATORY ASTROCYTIC NO PRODUCTION AND
A BEHAVIORAL PHENOTYPE IN THE iNOS MUTANT
Y.Abu-Ghanem,1 Y.Buskila,1 E.Grauer,2 andY.Amitai1
1DepartmentofPhysiology,FacultyofHealthSciences,
BenGurionUniversity,BeerSheva84105,Israel
2DepartmentofPharmacology,IsraelInstituteforBiological
Research,Ness-Ziona74100,Israel
Nitric oxide (NO) is produced in the brain by both neurons
and astrocytes. It has been well accepted that neurons ex-
pressing the neuronal form of NOS (nNOS) are capable of
rapid release of small amounts of NO serving as a neuro-
transmitter. On the other hand, astrocytic NO production
has been demonstrated mainly as a slow reaction to various
stress stimuli such as ischemia or inﬂammation, through the
activity of an inducible NOS isoform (iNOS). Previous data
from our laboratory described for the ﬁrst time rapid astro-
cytic NO release in brains of healthy animals. To further ex-
plore the role of astrocytic-produced NO, we examined the
iNOS knockout (KO) mouse. In this mutant, the fragment
containing the calmodulin-binding domain of iNOS is re-
placed by the neomycin resistance gene. Homozygous KO
mice are born with expected frequency and display no ab-
normalities except for increased susceptibility to systemic in-
fections. NO-imaging and biochemical NOS enzymatic as-
say revealed compensatory NOS activity in mutants’ neo-
cortex. To test whether neuronal networks were modiﬁed by
the mutation, we compared the performance of KO mice to
their WT controls on basic behavioral tests. The motor ac-
tivity and explorative behavior of the KO mice were identi-
cal to their controls on the hole-board and open-ﬁeld tests.
However, KO mice revealed highly signiﬁcant diﬀerences in
the parameters which indicate increased anxiety levels: thus,
grooming during open-ﬁeld and hole-board tests was almost
completely suppressed in KO compared to WT mice. In the
Elevated-Plus maze, KO mice fully avoided the open arms
and exhibited lower number of stretch/attend postures. Fur-
thermore, they showed increased freezing when placed in the
center of the Open-Field and ventured less into the center
of the ﬁeld than the WT controls. The existence of a distinct
behavioral phenotype in the iNOS KO mouse supports the
idea that astrocytic-producedNO participates in modulating
neuronal function.
TO WHAT EXTENT CAN PIGEONS LEARN NEW
CATEGORIES?
R.Adam,1,2 M.Manns,1 andO.Gunturkun1
1DepartmentofBiopsychology,InstituteofCognitive
Neuroscience,RuhrUniversityBochum,44780Bochum,
Germany
2InternationalGraduateSchoolforNeuroscience(IGSN),
RuhrUniversityBochum,44780Bochum,Germany
Humans have concepts, which mean the ability to gener-
alize within a class of stimuli and to discriminate between
the classes. Pigeons are also capable of discriminating natu-
ral concepts such as “Human” and “Fish.” The learning was
amazingly fast but it is unclear to what extent pigeons are
really able to establish abstract concepts or even categories.
To address this problem, we used a novel complex and artiﬁ-
cial category, with no previously functional relevance for the
birds to prevent embedded conceptual knowledge. We chose
the category “Pikachu,” the main character in Pok´ emon, a
kids fantasy world created by Nintendo. Go stimuli are char-
acterized by the presence of the character “Pikachu.” Other
Pok´ emon characters appeared in Go’s and NoGo’s. They ap-
pearedinvarioussizesandangles,andcouldbeonlypartially
shown. Four pigeons were trained in a standard Go-NoGo
task. In each session a mean of 20 Go’s and 20 NoGo’s were
drawn randomly from a larger set. The traditional rho value
was used to compare performances. 48±20 sessions were re-
quired till reaching the criterion of rho = 0.85 in three con-
secutive sessions. A transfer test examined the subjects’ abil-
ity to generalize beyond the known examples. In each trans-
fer session 12 new stimuli were embedded in 40 old train-
ing stimuli. Two transfer procedures were conducted. Two
pigeons had 5 transfer sessions with 64 new nonreinforced,
repeated transfer stimuli. The other birds were trained in
six sessions with a total number of 68 reinforced and thus
unrepeated transfer stimuli. The mean performances were
rho = 0.694 ± 0.15, 0.581 ± 0.17 for the two groups, respec-
tively. This indicated that categorization of “Pikachu,” as a
novel artiﬁcial and complex 2D category was not achieved
although the animals could memorize a larger number of
highly complex stimuli. Past exposure could play a role in
previous categorical learning by pigeons. An open question
is how crucial the language component is to novel concept
discrimination.
ACTIVITY-INDUCED LONG-TERM POST-BURST AHP
REDUCTION IS OCCLUDED BY LEARNING
H.Adelstein,S.Cohen-Matsliah,andE.Barkai
DepartmentsofBiologyandNeurobiology,Facultyof
Sciences,UniversityofHaifa,Haifa31905,Israel
We have previously shown long-lasting olfactory-learning
induced reduction in the post-burst afterhyperpolarization
(AHP) in piriform cortex pyramidal layer II pyramidal neu-
rons. Although much eﬀort has been made to identify such
learning-related long-term modiﬁcations in intrinsic neu-
ronal properties, and explore their functional signiﬁcance,
the cellular mechanisms by which these modiﬁcations are
induced are yet to be described. In brain slice preparation,
it has been shown that intense activation of glutamatergic
synapsesreceptorsinduceslong-lastingreductionoftheAHP
and enhanced neuronal excitability in a kainite-receptor de-
pendentprocess.Hereweexaminewhetherlearning-induced
reduction of the post burst AHP occludes subsequent re-
duction of the AHP by repetitive synaptic activation. Rats
were trained in an olfactory discrimination task to distin-
guish between positive and negative odor cues until they
demonstrated rule learning. Intracellular recordings fromAbstracts of the 15th Annual Meeting of the Israel Society for Neuroscience 3
piriofm cortex layer II pyramidal neurons were performed
three days after training completion. Twenty stimuli, at fre-
quency of 50Hz, were applied to the intrinsic ﬁbers (layer
Ib), after stimulus intensity was adjusted to evoke a 10mV
PSP in the recorded neuron. Within 60 minutes after ap-
plication of repetitive stimulation, the averaged AHP value
in four neurons from control rats was signiﬁcantly reduced
from 7.48mV to 4.00mV (n = 6, P<. 01). The same treat-
ment had no eﬀect on four neurons for trained rats (from
averaged values 4.83mV before stimulation to 5.04mV 60
minutes after stimulation, n = 5). Consequently, sixty min-
utes after stimuli, the averaged amplitudes of neurons from
control and trained rats did not diﬀer for each other. The
datasupportthenotionthelearning-inducedlonglastingre-
duction of the post-burst AHP id triggered by intense gluta-
matergic release that occurs due intense synaptic activation
during the learning process.
S u p p o r t e db yg r a n tf r o mt h eI S F .
INDIVIDUAL DIFFERENCES IN BRAIN REACTIVITY
TO STRESS-RELATED CONTENT:PRELIMINARY
RESULTS FROM A PROSPECTIVE fMRI STUDY
R.Admon,1,3 O.Stern,1,2 O.Rahamim,1,2 G.Lubin,4
andT.Hendler1,2
1FunctionalBrainImagingUnit,WohlInstitutefor
AdvancedImagingTASMC,Israel
2DepartmentofPsychologyandPhysiology,
TelAvivUniversity,TelAviv69978,Israel
3MedicalScience,FacultyofMedicine,
TelAvivUniversity,TelAviv69978,Israel
4MentalHealth,IDF,Israel
What determines our individual’s manner to handle stress?
A common consent is that certain personality traits may
render individual’s vulnerability to stress and to patholog-
ical reaction that may follow it. For example, elevated lev-
els of neuroticism were found signiﬁcantly associated with
the occurrence of post traumatic stress disorder (PTSD).
Prior imaging studies suggest that the amygdala, hippocam-
pal gyrus, prefrontal cortex, and high-order visual areas are
all brain regions involved in PTSD. However, it is not clear
if those regions mediate the individual a priori vulnera-
bility to stress or the post trauma abnormal processing of
stress related content. The present study aimed to prospec-
tively evaluate the individual brain reactivity to stress-related
content in relation to a priori personality trait of neuroti-
cism. For that we studied healthy subjects at two time points
(before and after) a signiﬁcant stressful life event which is
mandatory recruitment to the Israeli Defense Forces (IDF)
serving as combat paramedics. We hypotheses that the brain
reactivity/sensitivity to visual content related to recently
experienced stressful life events will correspond to the level
of neuroticism. We report here on the results of the ﬁrst
time point from 50 soldiers (25F, age 18–20). Soldiers were
scanned (3T. GE) while watching two relevant contents and
two neutral contents: military, medical, neutral, and scram-
bled, respectively. In order to evaluate brain reactivity to
those contents we used backward masked images presented
at 33ms or 83ms. We found overall greater activation for
high than low neurotics in the amygdala, enthorhinal cor-
tex,andorbitofrontalcortex.Theseinitialresultssuggestthat
certain brain areas in high neurotics are hyperactive during
stress related visual detection task. Interestingly, those re-
gions have been indicated before as mediating the expression
of core personality traits.
CODING 3D BY 3V
E.Ahissar
WeizmannInstituteofScience,Rehovat76100,Israel
Ratsusetheirwhiskers(vibrissae)tolocalizeandidentifyob-
jects in their vicinity. We recently revealed the neural codes
used by vibrissal receptors to encode the coordinates of ob-
ject location in three dimensions. We found that the most
eﬃcient neural code for each of the three spatial dimensions
is diﬀerent: temporal for the horizontal axis (along whisker
rows), spatial for the vertical (along whisker arcs), and rate
for the radial axis (from the face out). What is the advantage
of such triple coding scheme? In theory, such multiplexing of
sensory information increases channel eﬃciency as less neu-
rons and less axons are required; the same neurons can con-
vey information on three dimensions at the same time with-
out losing accuracy or reliability. By the fact that it ﬁres, a
neuron conveys information about the vertical coordinate of
the object. The time of its ﬁring, in relation to other “refer-
ence” neuronal signals, conveys information about the hori-
zontal coordinate, and the number of spikes it generates dur-
ing one whisking cycle conveys information about the radial
coordinate.Theoutputsignalofthisneuroncanbeconveyed
in parallel to diﬀerent readout circuits, each decoding one
speciﬁc variable. In practice, however, the rat probably does
not limit itself to one such framework. Our behavioral data
indicate that (a) rats have enormous motor ﬂexibility in con-
trolling whisker movements, and (b) rats continuously adapt
their motor strategies. How rats exploit motor ﬂexibility and
eﬃcient coding to achieve their goals is a serious challenge
for future research.
Minerva, BSF, and HFSP EA hold the Helen Diller Family Pro-
fessorial Chair in Neurobiology.
THE POSSIBLE INVOLVEMENT OF THE DOPAMINE
D2-RECEPTOR PATHWAY COMPONENTS IN
SCHIZOPHRENIA
S.Amar,G.Shaltiel,A.Shamir,L.Mann,
R.H.Belmaker,andG.Agam
StanleyResearchCenter,BenGurionUniversityof
theNegevandMentalHealthCenter,BeerSheva84105,
Israel
Background. Antipsychotics used in schizophrenia are
dopamine-D2-receptor (DA2R) antagonists. Dopamine ac-
tivation of DA2R causes downregulation of protein kinase4 Neural Plasticity
A (PKA) activity and cAMP production. Prostate apoptosis
response 4 (Par-4) mediates dopamine-induced PKA inhibi-
tion. Prolonged DA2R activation leads to G-protein-coupled
receptor desensitization involving two protein families—
GRKs and beta-arrestins. Beta-arrestins bind to phospho-
rylated receptors preventing further G protein stimulation
and downstream signaling. The AKT1-GSK-3beta pathway
has also been implicated in schizophrenia [1]. Objective
and methods. To examine whether Par-4, beta-arrestin1,
AKT1 and GSK-3beta are involved in the pathophysiology
of schizophrenia, protein levels of Par-4 and beta-arrestin1
were measured in lymphocyte-derived cell-lines and AKT1
and Ser-9-phospho-GSK-3beta- in postmortem frontal cor-
tex from schizophrenia patients versus healthy controls. Re-
sults. beta-arrestin1 levels were ∼2 fold increased and Par-
4—unaltered in schizophrenia. Ser-9-phospho-GSK-3beta
levels were ∼50% decreased but, in contrast with Emamian
etal[1],nodiﬀerenceinAKT1levelswasfound.Conclusions.
DA2R hyperactivation hypothesized to occur in schizophre-
nia may lead to a compensatory beta-arrestin1 upregulation
and decreased in the GSK-3beta’s inactive form (phospho-
rylated on Ser-9) due to PKA inactivation. Beta-arrestins
are also signal transducers on their own [2]. As such, el-
evated beta-arrestin1 would result in elevated, rather than
decreased, Ser-9-phospho-GSK-3beta, suggesting that beta-
arrestin1 is not a signal transducer of the PI3K-AKT1-GSK-
3beta cascade in the frontal cortex.
References
[1] Emamian ES, Hall D, Birnbaum MJ, Karayiorgou M, Gogos JA.
Convergent evidence for impaired AKT1-GSK3β signaling in
schizophrenia. Nature Genetics. 2004;36(2):131–137.
[2] Lefkowitz RJ, Shenoy SK. Transduction of receptor signals by
β-arrestins. Science. 2005;308(5721):512–517.
STRESS-INDUCED CHANGES OF S100ß AND
GFAP-IMMUNOREACTIVE ASTROCYTES IN THE
RODENT PREFRONTAL CORTEX
R.Antemano,C.Helmeke,andK.Braun
DepartmentofZoology/DevelopmentalNeurobiology,
OttovonGuerickeUniversityMagdeburg,Germany
The ﬁne tuning of synaptic networks in cortical and lim-
bic brain areas is known to be dramatically aﬀected by
environmental factors, in particular by neonatal experi-
ences and learning events. Since astrocytes play an impor-
tant role in neuronal plasticity during brain development,
we investigated whether they respond to environmental
stimulation,whichwouldindicatetheirpossibleinvolvement
in experience-induced synaptic plasticity. To test this hy-
pothesis, the impact of adverse juvenile emotional experi-
ence (6 hours of isolation stress) on glial plasticity was as-
sessed in the medial prefrontal cortex (mPFC) and in the so-
matosensory cortex (SSC) of 19-day-old trumpet-tailed rats
(Octodon degus) 1 hour (short interval = SI) or 48 hours
(long interval = LI) after stress exposure. Densities of S100ß-
immunoreactive astrocytes in each cortical layer were quan-
titatively compared between the two isolation groups and a
nonstressed control group. In comparison to controls, SI as
well as LI pups displayed signiﬁcantly increased densities of
S100ß-immunoreactive astrocytes in layer II-III and layer V-
VI but not in layer I, whereas only the SI pups showed sig-
niﬁcantly reduced densities of GFAP-immunoreactive astro-
cytes in the mPFC. Isolation stress had no eﬀect on S100ß-
and GFAP-immunoreactivity in the somatosensory cortex.
Furthermore, we observed higher numbers of astrocytic pro-
cesses and astrocytic nodes in the mPFC of LI animals in
comparison to controls, soma size of astrocytes did not dif-
fer between groups. Our results conﬁrm our hypothesis that
in the juvenile brain astrocytes respond to emotional stim-
ulation in a region-, time-, and layer-speciﬁc manner. These
alterations in astroglial reaction may have consequences in
neuron-glia interactions and thereby aﬀect the involvement
of astrocytes in modulating synaptic activity.
Supported by the German-Israeli Foundation (GIF).
DISRUPTED LATENT INHIBITION IN
CYCLIC AND OVARIECTOMIZED FEMALE RATS
CAN BE REVERSED BY CLOZAPINE BUT
NOT BY HALOPERIDOL
M.AradandI.Weiner
DepartmentofPsychology,TelAvivUniversity,
TelAviv69978,Israel
Relapse rates in schizophrenic women are elevated when es-
trogen levels are low during the follicular phase, postpar-
tum, and perimenopausal periods; whereas a remission in
symptoms is observed when estrogen levels are high dur-
ing the lutheal phase and pregnancy. Based on this line
of ﬁndings, the estrogen hypothesis of schizophrenia pos-
tulated that estrogen has a neuroprotective eﬀect delaying
the onset of schizophrenia and reducing severity of symp-
toms in women. Latent inhibition (LI), the poorer condi-
tioning to a stimulus that received nonreinforced preexpo-
sure prior to conditioning, is disrupted in rats and humans
treated with the psychosis inducing drug amphetamine and
in acute schizophrenia patients. Hence, we investigated the
LI phenomenon and its modulation by gonadal hormones
in cyclic and ovariectomized female rats. LI was measured
in a thirst motivated conditioned emotional response pro-
cedure. Our results demonstrate that (1) females showed LI
only if preexposure took place during estrus and condition-
ing took place during metestrus (estrus-metestrus), but not
during the remaining sequential phases of the estrous cycle;
(2)bothhaloperidolandclozapinerestoredLIinproestrous-
e s t r o u sr a t sb u tf a i l e dt or e s t o r eL Ii nd i e s t r o u s - p r o e s t r o u s
rats, while LI in the metestrous-diestrous group was restored
only by clozapine; (3) LI was disrupted in ovariectomized
ratsandrestoredonlybyclozapine.Theseresultssuggestthat
the expression of LI and its sensitivity to neuroleptics in fe-
male rats is correlated with hormonal ﬂuctuation. Moreover,Abstracts of the 15th Annual Meeting of the Israel Society for Neuroscience 5
resistance of disrupted LI to haloperidol contrasts with its
eﬃcacy to restore amphetamine-induced LI disruption, sug-
gesting that hormonal-induced LI disruption might reﬂect
diﬀerent underlying mechanisms. Considering the link be-
tween estrogen and psychotic outbreaks, clarifying the role
of gonadal hormones in LI, may shed light on their role in
schizophrenia as well as on gender diﬀerences in this psy-
chopathology.
AGE- AND GENDER-DEPENDENT COGNITIVE DEFICITS
IN A TRIPLE TRANSGENIC MOUSE MODEL OF
ALZHEIMER’S DISEASE
A.D.Aran,1 Y. David,3 R.Duvdevani,1 J.E.Friedman,1
E.Yavin,2 andA.Kozak1
1D-Pharm,Ltd,Rehovot,Israel
2DepartmentofNeurobiology,WeizmannInstituteof
Science,Rehovot76100,Israel
3BiotechnologyDepartment,BenGurionUniversity,
BeerSheva84105,Israel
The relationship between amyloid-beta (A-b) plaques
and tau hyper-phosphorylation on cognitive decline in
Alzheimer’s disease (AD) is still poorly understood. We
have evaluated cortical, amygdala (AMY) and hippocam-
pal (HIP) behavioral activity in a triple transgenic mouse
(3xTg) model which consists of three mutant human genes
(APPKM670/671NL, PS1M146V, and tauP301L) that de-
velop A-b and tau pathologies in an age-dependent man-
ner. Mice at three diﬀerent ages (2, 10, and 16 months old)
were assessed in a battery of behavioral tests: object recogni-
tion (OR), Morris water maze (MWM), and Pavlovian fear
conditioning (PFC). Spatial reference memory was not af-
fected by transgenic status, age (up to 16 months) or gen-
der, but impairments related to age and gender were found
in the retention test and in the reversal learning test, which
may indicate dorso-HIP and putative frontal cortex dysfunc-
tion. Similar results were found in the object recognition
test, a test that exploits the rodent’s spontaneous preference
for novel objects and strongly relies on visual memory, indi-
cating also possible deﬁcits in HIP and non-HIP structures
like the perirhinal cortex. All 3xTg mice responded similarly
when tested for PFC, indicating no detectable deﬁcits or ab-
normalities in the brain areas that are responsible for such
behavior. This includes the ventral hippocampus in the con-
text test and the AMY in the tone test. Histological analysis
of brain sections revealed a signiﬁcant number of plaques in
Hippocampus, cortex, as well as AMY and subiculum. We
conclude that the impairments in cognitive ﬂexibility and
OR in older 3xTG mice are indicative of HIP, frontal and
entorhinal cortex dysfunction and may be correlated with
the appearance of A-b plaques and Tau phosphorylation in
these brain areas. However, the presence of A-b plaques and
phosphorylated Tau in the AMY and subiculum was not
correlated with the PFC test results presented here.
ADA, RD, JEF, and AK are employees of D-Pharm, Ltd. This
work was supported, in part, by D-Pharm.
ONLINE MOTOR ADJUSTMENTS IN SEQUENTIAL
ADAPTATION TO ALTERED KINEMATICS AND
DYNAMICS DEPEND ON PERTURBATION DIRECTION
F. Arce,1,3 I.Novick,1,3 andE.Vaadia1,2,3
1DepartmentofPhysiology,FacultyofMedicine,Israel
2InterdisciplinaryCenterforNeuralComputation,Israel
3TheHebrewUniversity,Jerusalem91010,Israel
A most common approach to study adaptations to novel
sensorimotor associations is the interference paradigm
(Krakauer et al, 1999; Boch et al, 2001; Shadmehr and
Brashers-Krug, 1997). In this learning scheme, disruption in
the stabilization of the motor memory trace, termed inter-
ference, may be retrograde, where the second task disrupts
the retention of the newly acquired ﬁrst task, or anterograde
whenthesecondtaskimpairsperformanceoftheﬁrsttaskon
retest (Robertson et al, 2004). We sought to investigate the
mutual interactions between visuomotor rotation and vis-
cous force ﬁeld to which subjects adapted in sequence. We
previously showed results of facilitation and interference in
the initial directional planning of reach movements (Arce
et al, ISFN Abstract, 2005). Here we show the interactions
involving late trajectory correction. Like the results found
in direction planning, we found mutual facilitation in the
direction-matched perturbations requiring matched motor
adjustments. In contrast, opposite perturbations requiring
opposing adjustments interfered. The presence of facilita-
tion or interference suggests that the newly-acquired internal
representations of kinematic and dynamic perturbations are
notindependentbuttheysharecommonneuronalresources.
Such overlap does not necessarily imply competition of re-
sources.
Bundesministerium fur Bildung und Forschung (BMBF-DIP),
BSF, Jack Skirball Chair and Research Fund.
NEURONAL CONDITIONING MEDIUM AND NERVE
GROWTH FACTOR INDUCE NEURONAL
DIFFERENTIATION OF COLLAGEN-ADHERENT
PROGENITORS DERIVED FROM HUMAN
UMBILICAL CORD BLOOD
H.Arien-Zakay,1 A.Nagler,2 H.Galski,3 and
P.Lazarovici1
1DepartmentofPharmacologyandExperimental
Therapeutics,TheHebrewUniversity,Jerusalem91010,Israel
2HematologyDivisionandCordBloodBank,Israel
3LaboratoryofMolecularImmunobiology,ChaimSheba
MedicalCenter,TelHashomer,Israel
Research in the ﬁeld of neuronal progenitors is rapidly ad-
vancing, driven by the potential use of these cells for cellu-
lar therapy of neurodegenerative disorders, stroke, trauma,
and spinal cord injuries. The aim of the study was to iso-
late and characterize a population of neuronal progenitors in
the human umbilical cord blood (HUCB) mononuclear cell
(MNC) fraction, for in vitro manipulation towards neuronal6 Neural Plasticity
diﬀerentiation. Selection of the HUCB neuronal progeni-
tors (HUCBNPs) was based on the neuronal prerequisite
of adherence to collagen. Populations of collagen-adherent,
nestin-positive (94.8 ± 2.9%) progenitors expressing alpha
1/2 integrin receptors, as revealed by Western blot and adhe-
sion assay using selective antagonists, were isolated and sur-
vived for more than 14 days. In vitro diﬀerentiation of the
HUCBNPs was achieved by treatment with neuronal con-
ditioning media (CM) supplemented with 10ng/mL nerve
growth factor (NGF). Some 83 ± 8.2% of the surviving pro-
genitors acquired a neuronal-like morphology, expressed by
cellular outgrowths of diﬀerent lengths. About 35 ± 6% of
the HUCBNPs had long outgrowths with a length/cell di-
ameter ratio greater than 2, typical of developing neurons.
The majority of these progenitors, analyzed by immunocy-
tochemistry and/or RT-PCR, expressed common neuronal
markers such as microtubule-associated protein 2 (MAP-2;
98.5 ± 2%), neurotrophin receptor (TrkA; 98.5 ± 0.06%),
neuroﬁllament-160 (NF-160; 94.2 ± 1%), beta-tubulin III
(89.8±4.2%) and neuron speciﬁc enolase (NSE). Combined
CM and NGF treatment induced constitutive activation
of the mitogen-activated protein kinases ERK2, p38alpha
and p38beta (36, 9, and 23-fold, resp, versus the control),
most likely related to survival and/or diﬀerentiation. The re-
sults point to operationally deﬁned conditions for activating
HUCBNPs neuronal diﬀerentiation ex vivo and emphasize
the crucial role of neuronal CM and NGF in this process.
MRI CHARACTERIZATION OF CNS NBS-1
KNOCKOUT MICE
Y.Assaf,1 I.Shapira,1 R.Galron,1
Y.Shiloh,2 andA.Barzilai1
1DepartmentofNeurobiochemistry,FacultyofLifeSciences,
TelAvivUniversity,TelAviv69978,Israel
2DepartmentofMolecularGeneticsandBiochemistry,
SacklerMedicalSchool,TelAvivUniversity,TelAviv69978,
Israel
Nijmegen Breakage Syndrome (NBS) is a rare autosomal
recessive disorder caused by a mutation in the gene NBS-1.
NBS-1 produces nibrin, a protein believed to play a signiﬁ-
cant role in DNA damage response. NBS patients suﬀer from
many of the symptoms of Ataxia-telangiectasia (variant
V1) subjects including immunodeﬁciency, chromosomal
instability, and lymphoreticular malignancies. The disorder
itself causes brain microcephaly, that leads to severe devel-
opmental disorders and that frequently lead to pre-mature
death of the subjects. In this work we have conducted an
MRI study on conditional CNS Nbs1-del and wild-type
(WT) mice in order to characterize, for the ﬁrst time, the in
vivo appearance and integrity of various brain structures in
NBS. T2 weighted MRI revealed signiﬁcant morphological
and contrast changes between the CNS Nbs1-del and WT
groups. First, the brains of the CNS Nbs1-del mice were
signiﬁcantly smaller than those of the WT with emphasized
mal-development of the cerebellum. In addition, the typical
hypo-intense white matter signal in the corpus callosum,
internal-capsule, and cerebellar folia disappeared. Region
of interest analysis revealed that white matter areas of CNS
Nbs1-del mice have signiﬁcantly higher T2 values than
those of WT mice. The white matter areas that were studied
were the corpus callosum, the cerebellar folia, internal
capsule, and optic nerve. In contrast, any of the studied
gray matter areas did not show diﬀerences between the
two groups except for the hippocampus in which the T2 of
the CNS Nbs1-del group was higher than the WT group.
Higher T2 values in the white matter and hippocampus
might indicate a progressive degenerative process occurring
in these regions. These results suggest that white matter
damage plays a signiﬁcant role if not the leading role in the
degeneration of CNS Nbs1-del mice brains. The observed
damage might imply that damage to the oligodendrocytes is
more severe than other types of cells in NBS.
NOVEL STRATEGY TERMED “REDOX CLUSTER BOMB”
FOR THE TREATMENT OF NEURODEGENERATIVE
DISORDERS
D. Atlas
DepartmentofBiologicalChemistry,SilbermanInstituteLife
Sciences,TheHebrewUniversity,Jerusalem91010,Israel
Oxidative stress caused by various stimuli leads to oxidation
of glutathione (GSH), the major redox power of the cell.
Lower GSH levels correlated with the activation of mitogen-
activated proteins kinases (MAPK) have been demonstrated
in Alzheimer’s disease, Parkinson’s disease, and other neu-
rodegenerative disorders and have been proposed to play a
central role in the deterioration of the aging and neurode-
generativebrain.Asapotentialuseforneurodegenerationwe
have developed a novel strategy termed the “Redox Cluster
Bomb.” It consists of a matrix of low molecular weight and
nontoxicthiolcompoundsthatarealsoinhibitorsofMAPKs,
p38, and ERK1/2. Upon penetration into the cell through
the plasma membrane, the molecule is cleaved by the intra-
cellular enzymatic machinery to generate a large number of
smaller molecules, each one has the power to scavenge free
radicals, generate GSH, and protect the cell from oxidation.
T h i sp r o p e r t yg i v e sa na m p l i ﬁ e da c t i o na sw e l la sap r o l o n -
gation of the redox eﬀects. Our results are consistent with
the notion that the “cluster bomb” strategy may play an eﬃ-
cient protective role against neurotoxicity and thus would be
suited for the treatment of neurodegenerative disorders.
GATING AND ASSEMBLY MODALITIES OF A HUMAN
CARDIAC POTASSIUM CHANNEL: LESSONS FROM
LONG QT MUTATIONS
B.Attali
DepartmentofPhysiologyandPharmacology,
SacklerFacultyofMedicine,TelAvivUniversity,
TelAviv69978,Israel
KCNQ1 potassium channels are members of the superfam-
ily of voltage-gated K+ channels. The KCNQ1 pore-formingAbstracts of the 15th Annual Meeting of the Israel Society for Neuroscience 7
alpha subunit interacts with the KCNE1 auxiliary subunits
to form the slow IKS K+ current which plays a major
role in repolarizing the cardiac action potential. Mutations
in either KCNQ1 or KCNE1 genes produce the long QT
(LQT) syndrome, a life-threatening ventricular arrhythmia.
We will discuss the biophysical and structural properties of
two important gating modules, the pore and the C-terminus
of KCNQ1. Removal of external Ca2+ produces a striking
voltage-dependent macroscopic inactivation in WT KCNQ1
channels. Adding external Ca2+ suppresses the macroscopic
inactivation with an EC50 of 1.5 micromolar. Mutagenesis
studies and structural modeling indicate that external Ca2+
ions are tightly coordinated by two glutamate residues lo-
cated at the outer pore in the turret region. Thus, external
Ca2+exquisitelycontrolsKCNQ1channelgatingbyprevent-
ing relaxation into slow macroscopic inactivation. We iden-
tiﬁed a similar slow inactivation in a KCNQ1 LQT pore mu-
tant which hinders entry of external Ba2+ to its deep site
in the pore and traps it by slowing its egress. Kinetic stud-
ies, structural modeling and dynamics simulations suggest
that this slow inactivation involves conformational changes
that converge to the selectivity ﬁlter and constrict the outer
carbonyl ring of site s1, where the backbone becomes less
ﬂexible. This mechanism considerably diﬀers from C-type
inactivation where vacation of K+ from the ﬁlter was in-
voked. We suggest that trapping of K+ at s1 and consequent
hindrance of the dehydration-resolvation transition underlie
the slow inactivation mechanism of KCNQ1 channels. Bio-
physical and structural analysis of the KCNQ1 C-terminus
and LQT mutants indicates that in healthy individuals, CaM
binding to KCNQ1 is essential for correct channel folding,
assembly, and gating.
Supported by ISF (672/05) and the Keren Wolfson Family
funds.
SEROTONIN MODULATES THE FIRING
PATTERNS OF CEREBELLAR PURKINJE CELLS IN
G U I N E AP I G ,I NV I V O
L.Atzmon,1 G.Jacobson,1,2 andY.Yarom1,2
1DepartmentofNeurobiology,InstituteforLifeScience,
TheHebrewUniversity,Jerusalem91010,Israel
2InterdisciplinaryCenterforNeuralComputation,
HebrewUniversity,Jerusalem91010,Israel
Purkinje cells are the sole output of the cerebellar cortex. As
such, the patterns of action potentials in these cells are cen-
tral to cerebellar function. Bi-stability of Purkinje cell mem-
brane potential has been demonstrated both in vitro and in
vivo. Currently there is an ongoing debate regarding the ex-
istence of Purkinje cell bi-stability in awake animals. Sero-
tonin (5-HT) has been shown to emphasize bi-stability in
slice preparation (Williams et al, 2002), and is known to be
elevated in the cerebellum of awake animals during alertness
and around signiﬁcant events (Schonewille et al, 2006). To
investigate the role of 5-HT in controlling bi-stability in in-
tact animals, we performed extracellular recordings of Purk-
inje cell activity in anesthetized guinea pigs using sharp glass
pipettes, and locally applied 5-HT using a custom-built in-
jection pipette whose tip was 100–300μm away from the
recording pipette. Purkinje cell was recorded from the su-
perﬁcial layer of the cerebellar cortex and identiﬁed by com-
plex spikes existence. We compared the spontaneous activ-
ity of Purkinje cells before and after application of sero-
tonin. We analyzed the modulation in simple spikes activity
focusing on the statistics of the inter-spike-intervals of the
simple spikes and their instantaneous ﬁring rate. We found
that 5-HT signiﬁcantly modulated the ﬁring patterns of cere-
bellar Purkinje cells. Two signiﬁcant modulations were ob-
served: (1) tonically ﬁring Purkinje cells exhibit bi-stability
after 5-HT application. Since there was a clear tendency to-
ward longer quiescent period, we propose that 5-HT ac-
centuated the bi-modal behavior of Purkinje cell. (2) The
ﬁring of the Purkinje cells becomes more regular, and the
distribution of the higher ﬁring frequencies is shifted to-
wardslowervaluesandfewerinstancesoflowfrequenciesare
apparent.
DOPAMINE NEURON DEGENERATION IN C.ELEGANS:
IDENTIFICATION OF GENETIC AND CHEMICAL
MODULATORS IN A NOVEL MODEL OF PARKINSON’S
DISEASE AND MANGANISM
C.Au,M.Fullard,M.Aschner,andR.Nass
DepartmentsofPediatricsandPharmacology,
VanderbiltUniversityMedicalCenter,Nashville,TN,USA
Parkinson’s disease (PD) and manganism are characterized
by motor deﬁcits and dopamine neuron dysfunction, and
dopamine or its metabolites are believed to contribute to
the disorders. Furthermore, expression of the presynaptic
protein a-synuclein, and the oxidative stress-induced protein
parkin have been proposed to contribute to the pathogenesis
of both disorders, and occupational exposure to Mn2+ has
been invoked to predispose individuals to PD. Despite the
initial characterization of these disorders well over a century
ago, and intensive research within the past several decades,
the origin of the pathogenesis and the molecular determi-
nants involved in PD and manganism have yet to be fully
elucidated. A signiﬁcant hindrance in dissecting the molec-
ular components is the high complexity of the vertebrate
brain and lack of facile in vivo genetic models to deter-
mine and explore the mechanisms involved in the cell death.
We have developed a novel pharmacogenetic model using
the genetically tractable nematode Ce l e g a n sto dissect and
characterize the molecular components involved in DA neu-
ron degeneration. We show that the DA neurons are sensi-
tive to the PD-associated neurotoxin 6-OHDA and Mn, and
cell death likely occurs through a novel pathway. We also
show that a number of PD-associated genes contribute to
the cell death. We have now instituted genetic and chemical
screens for regulators of toxin-mediated cell death, and we
have isolated several mutants and compounds that suppress8 Neural Plasticity
the neurodegeneration. This system will allow us a facile test
to examine the role xenobiotics and Mn2+ play in the degen-
eration of DA neurons.
Supported in part by NIEHS 106563 and DoD W81XWH-05-
1-0239 to the third author, and R01 ES014459 to the fourth
author.
AGED SOD OVEREXPRESSING MICE EXHIBIT
ENHANCED SPATIAL MEMORY AND A
LACK OF NEUROGENESIS
A.Avital,1,2 A.Kamsler,1 V.Greenberger,1 andM.Segal1
1DepartmentofNeurobiology,TheWeizmannInstituteof
Science,Rehovot76100,Israel
2DepartmentofBehavioralScience,TheMaxSternAcademic
CollegeEmekYezreel,EmekYezreel19300,Israel
Our recent ﬁnding that hippocampal slices from aged mice
overexpressing the gene for superoxide dismutase (SOD) ex-
hibit long-term potentiation (LTP) of reactivity to aﬀerent
stimulation that is signiﬁcantly larger than that produced in
aged wild-type (wt) mice has encouraged us to explore the
eﬀects of reactive oxygen species (ROS) on learning in aged
mice.Inaddition,weusedyoung-adultandagedwtandSOD
transgenic mice in an attempt to correlate adult neurogene-
sis with spatial learning. Aged wt and SOD mice exhibited
a 90% reduction in doublecortin-labeled new dentate gyrus
neurons as compared to young mice with no signiﬁcant dif-
ference between genotypes. In addition, aged SOD mice ex-
hibitedbetterperformancethanwtcontrolsinbothreference
and working memory tasks in a water maze. These ﬁndings
provide a behavioral measure to demonstrate that excessive
production of H2O2 is beneﬁcial in aged mice.
ANOREXIA NERVOSA: FROM ANIMAL MODELS TO
CLINICAL TRIALS
Y.Avraham,1 O.Zolotarev,1 Y. Dagon,1 I.Magen,1
L.Vorobiav,1 Y.Latzer,2 M.Israeli,1 R.Mechoulam,3
andE.Berry1
1DepartmentofHumanNutritionandMetabolism,
HadassahMedicalSchool,Jerusalem,Israel
2DepartmentofEatingDisorders,
RambamHospital,Israel
3DepartmentofMedicinalChemistryandNaturalProducts,
HadassahMedicalSchool,Jerusalem,Israel
Anorexia nervosa (AN) is a potentially life threatening eat-
ing disorder of unknown origin for which no eﬀective drug
treatment is currently available. It occurs in women in ado-
lescence and is characterized by severe low weight, cogni-
tive distortions about body shape and weight and amenor-
rhea.Itbeginswith“harmless”attemptsatdietingwhichgets
out of control. The patients think themselves to be too fat
even when severely underweight. Understanding the interac-
tion between severe reduction of body weight and cognitive
function may lead to new strategies for the treatment of AN.
Three kinds of animal models have been developed: diet re-
striction (DR), activity wheel, and separation stress, each of
which mimics some aspects of the human disease. DR may
beneﬁt or impair animal cognition or motor performance
depending on the degree of restriction. DR to 60% improved
maze performance whereas 40% DR impaired it and was
associated with high mortality. We have studied the eﬀects
of tyrosine as a catecholamine precursor, and endocannabi-
noids, derived from essential fatty acids, as neuromodula-
tors. We have found that severe DR impaired the adrenergic,
cholinergic, serotonergic, and opiate systems while tyrosine
almost reversed the eﬀects. Tyrosine or EC supplementation
to the 40% DR mice improved cognitive function and brain
neurotransmitters without increasing body weight. Such a
strategy might break the vicious cycle in initiating treatment
in patients with AN. Patients sometimes will not respond to
supportiveandpsychologicaltreatmentbeforethereisnutri-
tional rehabilitation. Following these results we are currently
undertaking clinical trials of THC and tyrosine in the treat-
ment of AN. Treatment with tyrosine or THC caused im-
proved cognitive function, treatment with THC caused dif-
ferences in food consumption with regard to ﬂexibility of
food eaten. Both tyrosine and THC could be used as ther-
apeutic agents for AN.
DYSREGULATED BDNF SECRETION FROM MONOCYTES
OF MULTIPLE SCLEROSIS PATIENTS: REVISED BY
IFN-BETA THERAPY IN A CD40-DEPENDENT
MECHANISM
D.AzoulayandA.Karni
DepartmentofNeurology,SouraskyMedicalCenter,
SacklerSchoolofMedicine,TelAvivUniversity,
TelAviv69978,Israel
Immune cells can be regulated to express a neuroprotec-
tive eﬀect trough their capacity to secrete neurotrophic
factors. Objective. We studied the immune regulation of
BDNF secretion from peripheral blood mononuclear cells
(PBMCs) of relapsing remitting MS (RR-MS) patients and
the eﬀect of IFN-beta therapy on this regulation. Methods.
PBMCs of 12 healthy controls (HC), 12 untreated (UMS),
and 12 INF-beta treated (IMS) RR-MS patients were incu-
bated in the absence or presence of a CD40-activation ag-
onist: anti-CD40 mAb (10μg/mL). After 24 hours of incu-
bation, the cell supernatants BDNF level was detected by
ELISA. HC, UMS, and IMS cells were compared for the
secreted BDNF levels obtained in the absence of stimu-
lus (basal secretion) and for the individual ratio between
CD40 activation and basal secretion level (BDNF secretion
response to CD40 activation). CD40 expression on CD14+
momocytes was studied by ﬂow cytometry. Results. The
basal BDNF secretion from PBMCs of HC or IMS was
found to be high as compared to that of UMS patients (HC
1020.67 ± 304.74pg/mL, IMS 1336.20 ± 454.73, and UMS
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were found to be signiﬁcantly less responsive to CD40 ac-
t i v a t i o nc o m p a r e dt ot h a to fH Co rI M S( H Cb a s a l / C D 4 0
ratio 1.32 ± 0.24, IMS ratio 1.53 ± 0.31, and UMS ratio
1.08 ± 0.12, P<. 007). No such eﬀect was shown when
matched isotype control or anti-CD3 mAb was added. The
surface expression of this CD40 on CD14+ monocytes of
HC was signiﬁcantly enhanced during incubation as com-
pared to UMS (HC %CD14+/CD40+ 1.66 ± 0.55, UMS
0.75±0.1, P<. 0001).Furthermore,invitroadditionofINF-
beta (10ng/mL) to this UMS cells upregulated their CD40
expression (2.31 ± 0.34) and enhanced BDNF secretion re-
sponse to CD40 activation. Conclusions. Our results show
dysregulated BDNF secretion from MS monocytes via CD40.
We also suggest an additional neuroprotective immunomod-
ulatory eﬀect for INF-beta as it showed to this revised
dysregulation.
AGE DIFFERENCES IN BRAIN ACTIVATION DURING
OBJECT NAMING PERFORMANCE
R.Babai,1 M.Lozin,2 T. Hendler,3 andA.Gigi2,4
1DepartmentofScienceEducation,TheConstantinerSchool
ofEducation,TelAviv,Israel
2DepartmentofBehavioralSciences,CollegeofJudeaand
Samaria,Ariel,Israel
3FunctionalBrainImagingUnit,WholInstituteforAdvanced
Imaging,SouraskyMedicalCenter,Israel
4TheJosephSagolNeuroscienceCenter,ShebaMedical
Center,TelHashomer,Israel
Older people usually complain of naming diﬃculties. How-
ever, many studies could not demonstrate decline in nam-
ing performance and thus the cognitive and neural source of
this problem remains controversial. We constructed a nam-
ing test in which common objects pictured from usual view-
point were presented. Recently we reported that the behav-
ioral naming performance of old participants was similar to
young ones (Gigi et al [1]). In the current research, we ap-
plied fMRI to study brain activation patterns of young and
old participants during naming performance. Seven young
adults(meanage26.2±2.3)andeightolderadults(61±14.8)
participated in the study. We found brain activations diﬀer-
ences between the two age groups. The prominent diﬀerence
included the right inferior prefrontal cortex (BA47) that ap-
peared to be signiﬁcantly activated in young participants but
not in older participants. Hippocampus and medial-lateral
prefrontalcortex(BA9,BA46)activationswerefoundpromi-
nently in the older group. Taking into account the lack of age
diﬀerences in the behavioral performance, and the known
loss of frontal cortex volume with age (eg, Raz et al [2]), we
suggest that the variation in brain activity between the two
agegroupsrelatestobraincompensationandalternativenet-
works that enable the successful naming performance of old
adults.
Supported by the Smith Grant (No 2004-41), The National In-
stitute for Psychobiology, Israel.
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INDUCTION OF ADULT HUMAN BONE MARROW
MESENCHYMAL STEM CELLS INTO FUNCTIONAL
ASTROCYTE-LIKE CELLS: POTENTIAL FOR
RESTORATIVE TREATMENT IN
PARKINSON’S DISEASE
M.BahatStroomza,Y.Barhom,Y.Levy,O.Karpov,
S.Bulvik,E.Melamed,andD.Offen
LaboratoryofNeurosciences,FelsensteinMedical
ResearchCenter,Israel
Parkinson’s disease (PD) is a neurodegenerative disorder
mainly caused due to loss resulting in the depletion of
dopamine producing neurons in the substantia nigra. Phar-
macological treatments aimed to increase the deﬁcient
dopaminergic neurotransmission being eﬀective in amelio-
rating the symptoms of the disease, but none of these ther-
apies are curative. It was suggested that treatment with neu-
rotrophic factors might either protect the remaining healthy
dopaminergic neurons or prevent death of damaged neu-
rons and induce proliferation of axonal nerve terminals
of surviving neurons. Glial cell line-derived neurotrophic
factor (GDNF) is currently the most eﬀective substance
shown to increase dopaminergic neuronal survival in cul-
ture and promote its survival and axonal growth in ani-
mal models of PD. We therefore aimed to diﬀerentiate hu-
man bone marrow mesenchymal stem cells (MSCs) into
astrocyte-like cells, capable of producing neurotrophic fac-
tors (NTFs). Indeed, MSCs treated with our novel astro-
cyte diﬀerentiation medium present astocyte-like morphol-
ogy and express the astrocyte marker, S100ˆ a, glutamine
synthetase (GS), and glial ﬁbrillary acidic protein (GFAP).
Moreover, these astrocyte-like cells produce and secrete sig-
niﬁcant amounts of GDNF, nerve growth factor (NGF), and
brain-derived neurotrophic factor (BDNF) as indicated by
mRNA, RT-PCR, ELISA, and Western blot analysis. When
these GDNF-producing cells were transplanted into the
striatum of 6-hydroxydopamine (6-OHDA) lesioned rats,
a model of PD, they produced a progressive reduction in
the rotational behavior induced by apomorphine adminis-
tration as well as improvement in rotor-rod and the un-
ﬂower-eatingtests.Histologicalassessmentsrevealedthatthe
cells survived and expressed astrocyte and human mark-
ers. Our results indicate that GDNF-producing cells de-
rived from human bone marrow stem cells might be used
as a new strategy for autologous restorative transplantation
in PD.10 Neural Plasticity
INTERFERENCE TO CONSOLIDATION PHASE GAINS IN
LEARNING A NOVEL MOVEMENT SEQUENCE BY
HANDWRITING IS DEPENDENT ON LATERALITY AND
THE LEVEL OF EXPERIENCE WITH THE
WRITTEN SEQUENCE
M.Balas,1,2 S.Netser,1 N.Giladi,2,3 andA.Karni1
1TheBrainBehaviorResearchCenter,UniversityofHaifa,
Haifa31905,Israel
2MovementDisorderUnit,DepartmentofNeurology,
TelAvivSouraskyMedicalCenter,TelAviv,Israel
3SacklerSchoolofMedicine,TelAvivUniversity,TelAviv
69978,Israel
Background. There are two expressions of procedural mem-
ory consolidation: (a) delayed performance gains evolving
hours after training, and (b) a decrease in the susceptibility
ofthetraining-relatedgainstointerferencebysubsequentex-
perience. We showed previously (ISFN 2005) that the hand-
writing of words in a well-practiced script immediately af-
ter training on the ﬁnger opposition sequence (FOS) task in-
terfered with the expected delayed gains. Here we compared
the interference, on FOS learning in the left hand and in the
righthand, exerted by handwriting using the right hand. We
also tested whether the level of experience in the FOS and in
the handwriting aﬀected the degree of interference. Method.
Right handed participants (n = 33) underwent a baseline
(no interference) and an interference training condition, one
week apart. The two study phases were identical except that
in the interference phase, participants were given the inter-
ference task (handwriting, dominant hand, 16 repetitions of
two words) immediately after FOS training. Exp 1: partici-
pants trained the FOS with either the right or the left hand.
Interference consisted of common Hebrew words. Exp 2: the
participants trained the FOS with their right hand. Interfer-
ence consisted of common Hebrew words or nonwords writ-
ten in Hebrew letters. Results. Exp 1: interference occurred
only when practice in the FOS and the subsequent handwrit-
ing were performed by the same hand. Exp 2: unlike writing
common words, there was no interference by handwriting of
non-words, although both tasks were executed with the same
hand.Conclusions.Interferenceoccurswhenthereisacritical
neuronal overlap between the representations of two tasks.
The extent of overlap between the representations is related,
at least in part, to (a) lateralization, that is, the execution of
the two tasks with the same/diﬀerent eﬀector, and (b) the de-
gree of training in both tasks.
THE DEVELOPMENT OF SENSITIVITY TO DYNAMIC
AUDITORY STIMULI IN SCHOOL-AGE CHILDREN
K.Banai,1,2 A.T.Sabin,1 N.Kraus,1,2 andB.A.Wright1,2
1DepartmentofCommunicationSciencesandDisorders,
NorthwesternUniversity,USA
2NorthwesternUniversityInstituteofNeuroscience,USA
Adequatesensitivity todynamicauditorycuessuchasampli-
tude modulation (AM) and frequency modulation (FM) is
important for normal speech perception and language skills.
However, relatively little is known about the normal devel-
opment of AM andFM sensitivity in school-age children and
adolescents. In the current experiment we evaluated the de-
velopmentaltimecourseofsensitivitytosinusoidalAM(car-
rier: 1s white-noise; modulation rates: 8, 64, and 125Hz)
and FM (carrier: 1.5s 1-kHz; modulation rates: 2, 20, and
240Hz) across children aged 8–10 and 11–12-year/old and
adults. For FM, both average performance (mean) and per-
formance consistency (within-listener standard deviation)
were adult like in the 8–10-year/old for all three rates. On the
other hand, for AM, average performance was still not adult-
like in the 10–12-year/old for any rate. Poorer AM sensitiv-
ity in children could not, however, be attributed to poorer
performance consistency in this group since standard devia-
tion stayed stable across the three age groups. The diﬀerent
developmental time courses of average sensitivity and per-
formance consistency for AM suggest that these two mea-
sures of performance may be governed by separate mech-
anisms. Furthermore, the presence of developmental im-
provement in AM but not FM sensitivity suggests that, con-
trary to theories based on data obtained from adults, at least
during development, sensitivity to AM and FM may be lim-
itedbydiﬀerentneuronalbottlenecksthatmatureatdiﬀerent
rates.
S u p p o r t e db yN I H / N I D C D .
IMMUNOSUPPRESSIVE EFFECT OF SOME
SSRI’S: THE EVIDENCE OF A PROAPOPTOTIC
MECHANISM AND INVOLVEMENT OF
THE MAPK PATHWAY
M.Bar,M.Taler,A.Zolkov,A.Weizman,
andI.Gil-Ad
LaboratoryofBiologicalPsychiatry,FMRCBeilinson
MedicalCenter,RabinCampus,TelAvivUniversity,
TelAviv69978,Israel
Recent evidence in our laboratory has shown that some an-
tidepressants (sertraline, paroxetine, and clomipramine) af-
fect the immune system and potently inhibit basal and mi-
togen induced lymphocyte proliferation of rodents and hu-
man. Few studies have demonstrated that the active an-
tidepressants also reduced acute and chronic experimen-
tal inﬂammation. The aims of this study were to evaluate
the eﬀect of sertraline, paroxetine, and clomipramine on
the proliferation of mitogen activated rat/human lympho-
cytes, and on the molecular and genetic mechanism un-
derlying the inhibitory eﬀect of the drugs. All drugs in-
duced a dose-dependent decrease in the proliferation of
ConA/PHA activated lymphocytes with IC50 levels (range
from 1–5μmd/L). The potency scale was sertraline > parox-
etine > clomipramine. In parallel, we assessed the eﬀect
of the antidepressants on TH1/2 cytokine secretion and
found a decrease in TNFα secretion and a small increase in
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pathway with a rapid increase (2 hours) in C-Jun, p-c-Jun,
and pERK. In addition, we found a decrease in Bcl2 and
Cox2 expression after 24 hours. Sertraline and paroxetine
induced an increase in caspase 3 speciﬁc activity. Flow cy-
tometric analysis of propidium iodide stained rat spleno-
cytes showed that sertraline and paroxetine induced a G1/G0
arrest accompanied by a decrease in the S phase. More-
over the antidepressants induced a dose-dependent increase
in DNA fragmentation (16.7% in controls versus 45.5% in
sertraline, 10μmd/L), suggesting the activation of an apop-
totic mechanism. These data support a potential immuno-
suppressive eﬀect for some SSRIs, mainly sertraline and
paroxetine, through an antiproliferative eﬀect on activated
lymphocytes.
AMINOINDAN, THE MAJOR METABOLITE
OF RASAGILINE, EXERTS NEUROPROTECTIVE
AND ANTIOXIDANT PROPERTIES
IN VITRO
O.BarAm,T.Amit,andM.B.H.Youdim
EveTopfCentre,Technion–IsraelInstituteofTechnology,
Haifa32000,Israel
The anti-Parkinson’s selective irreversible monoamine
oxidase-B (MAO-B) inhibitor drug, rasagiline, has been
shown to possess neuroprotective activities in cell culture
and in vivo models. Preliminary studies have indicated that
the major metabolite of rasagiline, 1-(R)-aminoindan, may
have neuroprotective activity. In this study, we assessed the
neuroprotective properties of 1-(R)-aminoindan, using a
cytotoxic model of human neuroblastoma SK-N-SH cells in
high-density culture-induced neuronal death. In this model,
aminoindan (0.1–1 f ´ YM) signiﬁcantly reduced the levels
of the early apoptosis-associated phosphorylated protein,
H2A.X (ser 139), and decreased the cleavage of caspase 9
and caspase 3, while increasing the antiapoptotic proteins,
Bcl-2 and Bcl-xl. The neuroprotective eﬀect was prevented
by the protein kinase C (PKC) inhibitor, GF109203X, indi-
cating the involvement of PKC in aminoindan-induced cell
survival. Indeed, aminoindan markedly elevated the levels
of pPKC(pan) and speciﬁcally the prosurvival PKC isoform,
PKCf  O. Similar neuroprotective eﬀects were observed with
hydroxyaminoindan, a metabolite of the anti-Alzheimer’s
drug, Ladostigil (TV3326) [(N-propargyl-(3R) aminoindan-
5yl)-ethyl methyl carbamate]. In addition, aminoindan
and hydroxyaminoindan were found to protect PC-12 cells
against the parkinsonian neurotoxin, 6-hydroxydopamine
(6-OHDA), suggesting that the neuroprotective properties
may also result from its antioxidant properties. These
ﬁndings suggest that both, the parent compounds and their
metabolites may contribute to the overall neuroprotective
activity.
S u p p o r t e db yT e v aP h a r m a c e u t i c a lC o ,I s r a e l ,a n dT e c h n i o n
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HEBBIAN SPIKE-TIMING-DEPENDENT PLASTICITY IN
MULTIPLE DENDRITIC SITES
L.BarIlan1 andI.Segev1,2
1DepartmentofNeurobiology,TheHebrewUniversity,
Jerusalem91010,Israel
2InterdisciplinaryCenterforNeuralComputation,Jerusalem,
Israel
Could multiple competing “Hebbian synaptic teachers” co-
exist at diﬀerent dendritic sites while retaining the eﬃ-
cacy of their corresponding “synaptic pupils”? This ques-
tion was explored using a model of layer 5 pyramidal neu-
ron. In this model, synaptic plasticity in the apical tree is
dominated by local dendritic Ca spikes via Hebbian spike-
timing-dependent plasticity (STDP), whereas plasticity of
peri-somatic and basal synapses is dominated by an iden-
tical Hebbian STDP rule with axo-somatic Na spikes. The
somatic and the dendritic “synaptic teachers” interact with
each other via back-propagating action potentials (BPAPs)
from the soma to the dendrites that facilitate the genera-
tion of dendritic Ca spikes (BAC ﬁring). In turn, the BAC
ﬁring encourages generation of Na spike bursts at the axo-
somatic region. We show that there exists a wide range of
synaptic, excitability, and input parameters whereby the per-
centageofstrongandweaksynapsesoverthewholedendritic
treeisratherequal.Inotherparameterregimes,eitherdener-
itic synapses survive and proximal synapses die-out, or vice
versa. We conclude that several local dendritic “teachers” for
synapticplasticitymaypeacefullycoexistinthesameneuron,
thus enabling a ﬁne local control of synaptic eﬃcacy using a
Hebbian STDP rule.
SCOPOLAMINE INDUCES DISRUPTION OF LATENT
INHIBITION WHICH IS PREVENTED BY NEUROLEPTICS
AND AN ACETYLCHOLINESTERASE INHIBITOR: A
CHOLINERGIC MODEL OF SCHIZOPHRENIA
S.BarakandI.Weiner
DepartmentofPsychology,TelAvivUniversity,
TelAviv69978,Israel
The fact that muscarinic antagonists may evoke a psy-
chotic state and attentional deﬁcits (“antimuscarinic psy-
chosis”) along with ﬁndings of cholinergic abnormalities in
schizophrenia have led to a growing interest in the involve-
ment of the cholinergic system in this disorder. Latent in-
hibition (LI) is a cross-species phenomenon manifested as a
poorerconditioningofastimulusseenwhenthestageofcon-
ditioning is preceded by a stage of repeated nonreinforced
preexposure to that stimulus, and is considered to index
the capacity to in-attend irrelevant stimuli. Amphetamine-
induced LI disruption and its reversal by antipsychotic drugs
(APDs) is a well-established model of positive symptoms of
schizophrenia. Here we tested whether the muscarinic an-
tagonist scopolamine would disrupt LI and whether such
disruption would be reversed by APDs and by the acetyl-
cholinesterase inhibitor physostigmine. The results showed12 Neural Plasticity
that scopolamine at doses of 0.15 and 0.5mg/kg disrupted
LI, and that this eﬀect was due to the action of the drug
in the preexposure stage, suggesting a role of muscarinic
transmission in attentional processes underlying LI. Both
the typical and the atypical APDs, haloperidol and clozap-
ine, reversed scopolamine-induced LI disruption when given
in conditioning or in both stages, but not in preexposure,
indicating that the mechanism of antipsychotic action in
this model is independent of the mechanism of action of
the propsychotic drug. Scopolamine-induced LI disruption
was reversed by physostigmine (0.05 and 0.15mg/kg) which
wasineﬀectiveinreversingamphetamine-inducedLIdisrup-
tion. This points to distinct mechanisms underlying LI dis-
ruption by scopolamine and amphetamine, and by corol-
lary,scopolamine-andamphetamine-inducedpsychoses.We
propose scopolamine-induced LI disruption as a model of
cholinergic-related positive symptoms in schizophrenia.
PERSISTENT ACTIVITY IN NETWORKS WITH
DYNAMIC SYNAPSES
O.BarakandM.Tsodyks
DepartmentofNeurobiology,WeizmannInstituteofScience,
Rehovot76100,Israel
Persistent activity states (attractors), observed in neocortex
after the removal of a sensory stimulus, are believed to be
the neuronal basis of working memory. One of the possible
mechanisms that can sustain persistent activity is recurrent
excitation mediated by intracortical synaptic connections. A
recentexperimentalstudyrevealedthatconnectionsbetween
pyramidal cells in prefrontal cortex exhibit various degrees
of synaptic depression and facilitation. Here we analyze the
eﬀect of synaptic dynamics on the emergence and persis-
tence of attractor states of interconnected neural networks.
We show that diﬀerent combinations of synaptic depression
and facilitation result in qualitatively diﬀerent network dy-
namics with respect to the emergence of the attractor states.
This analysis raises a possibility that attractors could repre-
sent time-dependent stimuli as well as static ones.
TYROSINE PHOSPHORYLATION OF THE NMDA
RECEPTOR IN THE INSULAR CORTEX IS REQUIRED FOR
NOVEL TASTE ACQUISITION
L.Barki-Harrington,A.Elkobi,andK.Rosenblum
DepartmentofNeurobiologyandEthology,CenterforBrain
andBehavior,UniversityofHaifa,Haifa31905,Israel
While tyrosine phosphorylation of post-synaptic density
proteins is implicated in synaptic plasticity, its role in learn-
ing and memory is less clear. Previously we identiﬁed the
NR2B subunit of the NMDAR as the major target of tyro-
sinephosphorylationinthetastecortexfollowingtastelearn-
ing. Here we hypothesize that the correlative increase in ty-
rosine phosphorylation modulates synaptic function and is
essential for novel taste acquisition. Total lysates of insular
cortices from rats exposed to either water (familiar taste) or
saccharin (unfamiliar taste) were immunoprecipitated with
anti-pY, and the resulting immune-complexes were probed
for levels of NR2B, NR2A, NR1, and for additional proteins
in the pY complex. Exposure of animals to saccharin signiﬁ-
cantly increased the phosphorylation of the fyn kinase target
Y-1472 on NR2B. The precipitated pY complex also showed
an elevation in levels of NR2A, NR2B, NR1, and in PSD 95.
To test whether these changes are localized to the synapse,
we analyzed the synatosomal fractions of the insular cortex
from water and saccharin treated rats. Surprisingly, one hour
after exposure to the novel taste, there was a dramatic de-
crease in the levels of NR2A, NR2B, and NR1 in the synaptic
area. These changes were accompanied by a similar reduc-
tion in the levels of AMPA GluR1 subunit, suggesting weak-
ening of synaptic strength. Finally, a bilateral, local infusion
of the general tyrosine kinase inhibitor genistein to the in-
sular cortex of rats exposed to saccharin caused a signiﬁcant
decrease in the levels of tyrosine phosphorylated NR2B. In
accordance, a single microinjection of genistein to the in-
sular cortex immediately prior to the preexposure period in
the latent inhibition paradigm signiﬁcantly attenuated taste
memory. Together our data indicate a speciﬁc requirement
for tyrosine phosphorylation in the insular cortex during the
acquisition of novel taste.
NANOSCALE GEOGRAPHY OF SNARE COMPLEXES
OFFERS A NOVEL MECHANISTIC INSIGHTS IN THE
REGULATION OF EXOCYTOSIS
D. Bar-On,1 A.Mezer,2 G.Nudelman,3 U.Winter,4
T.Lang,4 D.Fasshauer,4 E.Nachliel,2 M.Gutman,2 and
U.Ashery1
1DepartmentofNeurobiochemistry,TelAvivUniversity,
TelAviv69978,Israel
2LaserLaboratoryforFastReactionsinBiology,
DepartmentofBiochemistry,TelAvivUniversity,
TelAviv69978,Israel
3FacultyofLifeSciences,Bar-IlanUniversity,Israel
4DepartmentofNeurobiology,MaxPlanckInstitutefor
BiophysicalChemistry,Goettingen,Germany
Syntaxin-1A, SNAP-25, and synaptobrevin/VAMP-II form
the SNARE complex, which is crucial for vesicle fusion.
Syntaxin-1A is concentrated in cholesterol-rich clusters at
the plasma membrane (PM) that might function as docking
and fusion sites for exocytosis. The formation of the nonpro-
ductive cis-SNARE complexes between PM-SNAREs coun-
teracts the formation of trans-SNARE complexes between
the PM syntaxin, SNAP-25, and vesicular SNARE, synap-
tobrevin. The formation of SNARE complexes depends on
the local SNARE-availability, which might be determined by
the cluster dynamics and the disassembly of cis-complexes
by NSF and ´ a-SNAP. The goal of this research is to exam-
ine the SNARE nonhomogenous distribution and kinetics
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molecular, microscopical, and computational methods. As-
sembly and disassembly of PM SNARE cis complexes were
investigated, using the PM sheets preparation. The rate of
SNARE complexes assembly was found to be only slightly af-
fected by cholesterol depletion, which should lead to disinte-
gration of the syntaxin clusters. To learn more about the dy-
namics of the SANRE proteins on the PM, we built a Monte
Carlo simulation and examined assembly and disassembly of
cis complexes, with or without syntaxin domains. We devel-
opedagraphicinterfacethatenablestomonitortheproteins’
movement and complex formation. Consistent with our ex-
perimentalﬁndings,clusteringofsyntaxinonlyslightlyslows
down the spontaneous formation of cis-SNARE complexes.
The dissociation of the cis complex on the PM sheets by the
NSF/´ a-SNAP was found to be much faster, exhibiting a lin-
ear dependency on the concentration of NSF and ´ a-SNAP. In
summary, the combination of the cell surface simulation and
thePMsheetsexperimentsallowstoexaminetheinﬂuenceof
the syntaxin clusters on assembly and disassembly of SNARE
complexes with the ﬁnal goal to understand the biological
role of the clusters.
THE IMPACT OF NETWORK ACTIVITY ON
LAYER 5 NEOCORTICAL PYRAMIDAL NEURONS
FROM THE RAT
D.Bar-Yehuda1 andA.Korngreen1,2
1TheLeslie&SusanGondaMultidisciplinaryBrainResearch
Center,Bar-IlanUniversity,Israel
2TheMina&EverardGoodmanFacultyofLifeSciences,
Bar-IlanUniversity,Israel
In recent years there has been a growing number of re-
searches investigating the dynamics of single neurons. At the
same time there has also been a growing interest in the com-
putational aspects of neural networks. There still is, how-
ever,agreatgapbetweenthesetworealms.Ourresearchaims
to combine the biological and mathematical methodologies
by analyzing measurements taken from pyramidal neurons
of layer 5 of the somatosensory cortex. These neurons are
known to interact with their surrounding network activity.
This surrounding network activity, though being measured
in vitro, simulates key parameters of actual in vivo activity
(ie, spontaneous ﬂow of synaptic input). This activity is gen-
erated using innovative techniques alongside the use of well-
known methods (eg, whole-cell patch-clamp). We explore
intrinsic mechanisms of information processing in the form
of synaptic input, and the inﬂuence of background activity
on it. Therefore, the focus is on measuring backpropagation
withineachneuroninvariouslocationsalongtheapicalden-
drite under diﬀerent levels of network activity. According to
preliminary results the backpropagating action potential has
not been changed due to increased background synaptic ac-
tivity, yet, the calcium spike, generated when backpropagat-
ing action potential and distal synaptic input couple, is mod-
ulated by that activity.
LENTIVIRAL TRANSDUCTION OF HUMAN BONE
MARROW MESENCHYMAL STEM CELLS AS A NOVEL
STRATEGY FOR INDUCTION OF DOPAMINERGIC
DIFFERENTIATION
R.Barzilay,1 T. Ben-Zur,3 S.Bulvik,3 E.Melamed,1,2
andD.Offen1
1LaboratoryofNeuroscience,FelsensteinMedicalResearch
Center,RabinMedicalCenter,TelAvivUniversity,
TelAviv69978,Israel
2DepartementofNeurology,RabinMedicalCenter,
TelAvivUniversity,TelAviv69978,Israel
3LaniadoMedicalCenter,Natanya,Israel
Adult bone marrow mesenchymal stem cells are known for
their capacity to diﬀerentiate to bone, fat, and cartilage. Pre-
viously,wehaveshowntheeﬃcientinductionofthesecellsto
dopaminergic-like cells following exposure to extrinsic sig-
naling molecules. In the current work we study the genes,
which might be involved in adult stem cells diﬀerentiation
to dopaminergic neurons. Our primary objective was to in-
t r o d u c eg e n e st h a th a v eb e e nr e p o r t e dt ob ee ﬀective in hu-
manembryonicstemcells.Usinglentiviralexpressionsystem
in bone marrow stem cells we obtained eﬃcient transduc-
tion, as indicated by high expression of green and red ﬂuo-
rescence proteins. Transduction of Lmx1a gene, one of the
embryonic transcription factors, demonstrates that its high
expression levels was associated with modiﬁed expression of
other dopaminergic genes, such as Nurr-1. Our results reveal
that introduction of genes known to play a role during em-
bryonic development of the dopaminergic system may also
facilitate diﬀerentiation in adult bone derived stem cells.
EFFECTS OF PREPUBERTAL STRESS EXPOSURE ON
ADULT STRESS RESPONSE ARE CORRELATED WITH
CHANGES IN CIRCULATING CORTICOSTERONEAND
BRAIN-DERIVED NEUROTROPHIC FACTOR
N.Bazak,1 N.Kozlovsky,1 Z.Kaplan,1 M.A.Matar,1
G.Richter-Levin,2 andH.Cohen1
1MinistryofHealthMentalHealthCenter,AnxietyandStress
ResearchUnit,BenGurionUniversity,BeerSheva84105,
Israel
2DepartmentofPsychology,UniversityofHaifa,Haifa31905,
Israel
Early-life stress produces a cascade of neurobiological events
that cause enduring changes in neural plasticity and synap-
tic eﬃcacy which appear to play pivotal roles in the patho-
physiology of posttraumatic stress disorder (PTSD). Brain-
derived neurotrophic factor (BDNF) has been implicated in
the neurobiological mechanisms of these changes, in inter-
action with components of the stress-response, such as cor-
ticosterone. This study examined the consequences of ju-
venile stress on behavior at later stages of life in correla-
tion to circulating corticosterone levels, BDNF, and TrkB14 Neural Plasticity
mRNA expression. The experiments looked at single expo-
sure to predator scent stress as opposed to repeated expo-
sure, early in life, and later on. Behavioral responses were
assessed in the elevated plus-maze and the acoustic startle
response paradigms. Animals were subsequently sacriﬁced,
and brain areas dissected and analyzed for mRNA BDNF
and TrkB levels. The results show that juvenile trauma in-
creases the vulnerability for developing long-term behav-
ioral disruptions, taken to represent posttraumatic stress re-
sponses, subsequent to reexposure to the same stressor in
adulthood. Juvenile exposure signiﬁcantly lowered corticos-
terone levels compared to controls, whereas adulthood ex-
posure caused signiﬁcant increases. Exposure to both early
and later life trauma elicited reduced levels of corticosterone
following the initial exposure, which were not raised by reex-
posure and elicited signiﬁcant downregulation of mRNA for
BDNF in the CA1 subregion of the hippocampus, compared
to the other groups. The results suggest that juvenile stress
has resounding eﬀects in adulthood reﬂected in behavioral
responses. The concomitant changes in BDNF and corticos-
terone levels may mediate the changes in neural plasticity
and synaptic functioning underlying clinical manifestations
of PTSD.
THE INVOLVEMENT OF CORTICAL mTOR IN
TASTE MEMORY
K.BelelovskyandK.Rosenblum
DepartmentofNeurobiologyandEthology,
UniversityofHaifa,Haifa31905,Israel
The evolutionarily conserved protein kinase mTOR (mam-
malian target of rapamycin) is a major control device of
cell growth and proliferation via the regulation of the pro-
tein synthesis machinery. Some in vitro studies suggest a role
of the mTOR in learning and synaptic plasticity. However,
its role in cortical-dependent learning is not clear. In order
to explore the possible involvement of mTOR in cortical-
dependent learning we study in detail its role in the insular
cortex(IC)ofrats,subservingnoveltastememoryformation
and consolidation. Microinjection of 10 f ´ YM rapamycin 25
minutespriortoexposuretonoveltasteattenuateslong-term
taste memory as deﬁned in the latent inhibition paradigm.
Additional biochemical analysis of several downstream tar-
gets of mTOR signaling was performed following similar lo-
cal microinjection to the insular cortex. We observed de-
creased phosphorylation levels of ribosomal protein kinase
S6K1 (Thr 389) and initiation factor 4E (eIF4E) (Ser 209),
elevated phosphorylation levels of elongation factor 2 (eEF2)
(Thr 56), and a decrease in the total levels of elongation
factor 1A (eEF1A). MAPK/ERK2 phosphorylation was not
aﬀected by inhibition of mTOR signaling, suggesting that
MAPK and mTOR cascades are working in parallel in the
taste cortex. These results suggest that mTOR pathway in the
insular cortex is involved in the process of novel taste mem-
ory formation. Currently, we are further exploring the role
of mTOR in the insular cortex during the formation of long-
term taste memories.
ApoE4 INDUCES ABETA-MEDIATED
APOPTOSIS IN VIVO
H.BelinsonandD.M.Michaelson
TelAvivUniversity,TelAviv69978,Israel
The apoE4 isoform of apolipoprotein E, the major genetic
risk factor of Alzheimer’s disease (AD), is associated with in-
creased Abeta deposition. The initial stages of the amyloid
cascade play a pivotal role in AD. The objective of this work
was to investigate the pathological eﬀects of the initial aggre-
gation stages of Abeta and the eﬀects thereon of apoE4. This
was investigated by studying the eﬀects of the apoE geno-
type on Abeta-mediated cellular pathology in apoE trans-
genic mice following prolonged inhibition of neprilysin. Un-
der basal conditions the density of hippocampal neurons of
transgenic mice which express either apoE4 or, the AD be-
nign allele, apoE3 was similar. In contrast, elevation of brain
Abeta levels by inhibition of neprilysin resulted in a signif-
icant decrease in the density of CA1 neurons of the apoE4
mice(∼30%)whichreachedaplateauattwoweeks.Whereas
the CA1 neurons of the apoE3 mice were not aﬀected during
the ﬁrst 2 weeks and were only partly reduced by 4 weeks
following initiation of the treatment. This eﬀect was speciﬁc
to CA1. Furthermore, the CA1 neurons of the apoE4 mice
contained signiﬁcant levels of activated caspase 3 at 2 weeks
and 4 weeks; whereas this activity was detected at the apoE3
miceonlyat4weeks.Additionalmeasurementsofinﬂamma-
tory activation revealed progressive microgliosis, which was
markedly more pronounced in the apoE4 than in the apoE3
mice, and similar but low levels of astrogliosis in both mice.
These results show that apoE4 stimulates Abeta-mediated
apoptosis of CA1 neurons in vivo and suggest that this ef-
fect may be mediated via microglia. This eﬀect is apparent
within a week, during which insoluble Abeta is scarce, and
does not colocalize with the insoluble Abeta deposits. This
suggests that the proapoptotic eﬀects of apoE4 are mediated
by soluble Abeta oligomers.
G-PROTEIN-COUPLED RECEPTORS ARE VOLTAGE
SENSORS: MOVEMENT OF “GATING CHARGE” IS
COUPLED TO LIGAND BINDING
Y.Ben-Chaim,1 B.Chanda,2 N.Dascal,3 F.Bezanilla,4
I.Parnas,1 andH.Parnas1
1DepartmentofNeurobiology,TheHebrewUniversity,
Jerusalem91010,Israel
2DepartmentofPhysiology,UniversityofWisconson,
Madison,WI,USA
3DepartmentofPhysiologyandPharmacology,
TelAvivUniversity,TelAviv69978,Israel
4InstituteforMolecularPediatricSciences,
UniversityofChicago,Chicago,IL60637,USA
G-protein-coupled receptors (GPCRs) play a crucial role in
most signal transduction processes. Binding of agonist isAbstracts of the 15th Annual Meeting of the Israel Society for Neuroscience 15
considered the only mechanism for activation of a GPCR.
Yet, in a number of experimental systems, changes in mem-
brane potential aﬀected the agonist eﬃcacy in activating
the GPCR. In all these cases the process and protein which
is voltage sensitive had not been identiﬁed. Even though
GPCRs span the cell membrane they are not considered to
be voltage sensitive. Recently it was found in our laboratory
that the aﬃnity for the agonist of two muscarinic GPCRs
is aﬀected by membrane potential. It was unclear, how-
ever, whether the GPCRs themselves are voltage sensitive.
We now show that the m2 and m1 muscarinic receptors dis-
play charge movement, similar to gating currents of voltage-
gated channels. The “gating current”-voltage relationship of
the m2R correlates well with the change in aﬃnity of the re-
ceptor for acetylcholine. The 3rd intracellular loop of m2R
and m1R seems to link between the region in the molecule
that serves as a voltage sensor and the region that determines
the aﬃnity of the receptor. These ﬁndings show that both ag-
onist concentration and membrane potential modulate the
activity of GPCRs.
A POSSIBLE ROLE FOR ALPHA-SYNUCLEIN IN
MEMBRANE TRAFFICKING MEDIATED BY MEMBRANE
ENRICHMENT IN PUFA
T.Ben-Gedalya,1 Y. Altschuler,2 D. J. Selkoe,3
andR.Sharon1
1DepartmentofCellularBiochemistryandHumanGenetics,
TheHebrewUniversity,EinKerem,Jerusalem91010,Israel
2DepartmentofPharmacology,TheHebrewUniversity,
EinKerem,Jerusalem91010,Israel
3CenterforNeurologicDiseases,HarvardInstitutesof
Medicine,Boston,MA02115,USA
The neuronal cytoplasmic protein, alpha-Synuclein (aS), has
been implicated in the pathogenesis of Parkinson’s disease
(PD) at both the genetic and cytopathological levels. aS,
a highly conserved presynaptic protein is a major compo-
nent of Lewy bodies—interneuronal inclusions that are the
pathological hallmark of Parkinson’s disease. Despite exten-
sive study, little is known about the normal function or
pathobiology of aS. Previously we reported that aS inter-
acts with polyunsaturated fatty acids (PUFA) as part of its
physiological function. We have also shown that aS increases
membrane ﬂuidity by enrichment of membranes speciﬁcally
with PUFA. Our working hypothesis is that aS aﬀects mem-
brane traﬃcking through its eﬀect on membrane ﬂuidity.
Using incorporation of FM 1–43 dye by living MES neu-
rons, we detect enhanced accumulation of newly formed en-
dosomes by either supplementing the conditioned medium
with certain PUFAs or by overexpressing aS in the presence
of standard medium. A synergistic enhancement of mem-
brane traﬃcking is observed when PUFA treatment is com-
bined with aS overexpression. The longer and more un-
saturated the FA is, the more potent the enhancement of
membrane traﬃcking is. Moreover, the PD-causing A53T
mutant form of aS has a stronger eﬀect on membrane traf-
ﬁcking than wt aS. We now identiﬁed an endocytic mecha-
nism that is activated by aS-mediated enrichment of mem-
branes with PUFA. aS and PUFA synergistically induced
transferrin endocytosis. Transferrin endocytosis by its recep-
tor is known to be mediated by receptor-mediated endo-
cytosis (RME). This result indicates that clathrin-mediated
endocytosis (CME) and (RME) are both induced by PU-
FAs and aS. To further verify this observation we used a
dominant negative form of dynamin (K44A) and a shRNA
against clathrin heavy chain. We conclude that aS acti-
vates endocytosis through its eﬀect on membrane PUFA
composition.
LYSOPHOSPHOLIPIDS MODULATE L-TYPE
AND T-TYPE CALCIUM CHANNEL CURRENTS IN
PITUITARY CELLS
G.Ben-ZeevandNussinovitch
DepartmentofAnatomyandCellBiology,TheHebrew
UniversityMedicalSchool,Jerusalem91120,Israel
Lysophospholipids (LPLs) are lipophilic molecules consist-
ing of a hydrophilic head and a hydrophobic tail. It was
suggested that partition of these molecules into the phos-
pholipid bilayer alters membrane tension and thereby af-
fects the gating of mechanosensitive ion channels. LPLs were
deﬁned by their shapes as cones, inverted-cones, or cylin-
ders.Itwassuggestedthatpartitioningofinverted-conesinto
the outer leaﬂet of the phospholipid bilayer forms convex
membrane structures mimicking membrane compression-
or cell shrinkage. In this study we examined whether
an inverted-cone-shaped molecule, Lysophosphatidylchlo-
line (LPC), modulates L-type, and T-type calcium channel
currents (IL and IT) in pituitary cells. Our main ﬁndings
may be summarized as follows. (1) LPC (3–30 micromo-
lar) suppressed both IL and IT in a dose-dependent manner.
(2) This suppression of IL and IT was irreversible. Full re-
versibility was observed only after washout of LPC with BSA
(0.5mg/ml). (3) The eﬀects of LPC on IL and IT were dif-
ferential. The suppression of IT was more prominent than
the suppression of IL. In addition, the suppression of IT
started after a short delay of several seconds whereas the
suppression of IL started after a long delay of 50–100 sec-
onds. (4) The suppression of IL was voltage dependent with
a stronger suppression at more negative potentials. (5) The
negatively charged inverted-cone-shaped lysophosphatidyli-
nositol (LPI), but not the cylinder-shaped phosphatidyl-
choline (PC), had similar eﬀects as those produced by LPC
on calcium currents. In summary, our results show that
lipophilic molecules in the shape of inverted cones suppress
calciumcurrentsinpituitarycells.Itispossiblethatpartition
of these molecules into the plasma membrane alters mem-
branecurvatureandtension,therebymodulatingcalciumin-
ﬂux in pituitary cells.
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POLYMORPHISMS IN THE DOPAMINE D4 RECEPTOR
GENE (DRD4) CONTRIBUTE TO INDIVIDUAL
DIFFERENCES IN HUMAN SEXUAL BEHAVIOR: DESIRE,
AROUSAL, AND SEXUAL FUNCTION
T. Ben-Zion,1 Y. Raz,2 R.Tessler,2 L.Cohen,2 E.Lerer,3
R.Bachner-Melman,2 I.Gritsenko,4 L.Nemanov,4
A.Zohar,5 J.Benjamin,1 andR.P.Ebstein2,4
1FacultyofHealthSciences,BenGurionUniversityof
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Although there is some evidence from twin studies that in-
dividual diﬀerences in sexual behavior are heritable, little is
known about the speciﬁc molecular genetic design of human
sexuality. Recently, a speciﬁc dopamine D4 receptor (DRD4)
agonistwasshowninratstoinducepenileerectionthrougha
central mechanism. These ﬁndings prompted us to examine
possible association between the well-characterized DRD4
gene and core phenotypes of human sexual behavior that in-
cluded desire, arousal, and function in a group of 148 non-
clinical university students. Association between ﬁve DRD4
polymorphisms (3 promoter SNPs, a 120bp promoter re-
gion tandem duplication, and the exon3 repeat region) and
self-report questions regarding desire, arousal, and function
were tested using robust family-based methods, FBAT, and
UNPHASED.TheDRD4exon3mostcommonD4.4repeatis
negatively associated with desire and function scores. Carri-
ersoftheD4.4repeatdisplaylessdesire(Z =− 2.02, P = .04)
and report more sexual dysfunction (Z =− 2.02, P = .04).
The single most frequent (18%) ﬁve locus haplotype of the
ﬁve DRD4 polymorphisms (C-521T&C-616G & A-809G &
EXON3 & 120bp tandem duplication) genotyped was C-
G-G-4-2 and was negatively associated with desire (Z =
−3.19, P = .001), arousal (Z =− 2.95, P = .003), and
function (Z =− 3.19, p = 0.001). The current results are
consistent with animal studies that show a role for dopamine
and speciﬁcally the DRD4 receptor in sexual behavior and
suggest that one pathway by which individual variation in
human desire, arousal, and function is mediated is based on
allelic variants coding for diﬀerences in DRD4 receptor gene
expression and protein concentrations in key brain areas.
OBJECT RECOGNITION MODEL INSPIRED
BY THE VISUAL CORTEX
E.Berkovich,1 M.Gur,1 andH.Pratt2
1DepartmentofBiomedicalEngineering,Technion–Israel
InstituteofTechnology,TechnionCity,Haifa32000,Israel
2EvokedPotentialsLaboratory,Technion–IsraelInstituteof
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Although there has been a remarkable progress in pattern
recognition algorithms in recent years, these algorithms still
do not compare with the human ability for object recog-
nition. This recognition ability, performed intuitively and
spontaneously, is one of the main functions of the human vi-
sual system. Using various perceptual cues and multiple sen-
sory inputs we can identify a variety of objects instantly and
eﬀortlessly. Unlike computer vision systems, the human vi-
sual system is indiﬀerent to changes in illumination, pose,
and scale. The neurophysiological procedures underlying the
recognition process are complex and use features such as
shape,color,andorientation.Theprimaryvisualcortex(V1)
generates a unique representation of these features that lead,
eventually, to the perceived object. Hence, in this research, a
biologically motivated recognition model is developed. Low-
levelfeaturesoftheimageareextractedbyappropriateﬁlters,
in a manner similar to the human visual system, in which vi-
sual information is sampled by the retina, passes through the
lateral geniculate nucleus (LGN) to the primary visual cortex
where low-level image features are represented. Additionally,
image intensities are converted to neuronal spike rates in ac-
cordance with the visual system. The resulting spike trains
are fed into a recognition module which is also based on bi-
ological concepts: its ﬁrst stage is a biological neural network
which implements a neural microcircuit model, and its out-
put is fed into a standard artiﬁcial neural network for ﬁnal
classiﬁcation.Thecurrentexperimentalsetupproducesgood
categorization results (eg, boats, cars, faces), and the use of a
biological neural network improves the recognition perfor-
mance. When compared to previous biological models, the
proposed recognition model yields improved recognition re-
sults while being more consistent with physiological mecha-
nisms.
THE INFLUENCE OF PHONOLOGICAL TRANSPARENCY
ON READING
A.S.Bick,1,2 G.Goelman,2 andR.Frost3
1ICNC,TheHebrewUniversity,Jerusalem91010,Israel
2MedicalBiophysics,HadassahHebrewUniversityHospital,
Jerusalem,Israel
3DepartmentofPsychology,TheHebrewUniversity,
Jerusalem91010,Israel
Two possible routes could be used when reading—a direct
grapheme-to-lexicon route or a route in which the phonol-
ogy of words is ﬁrst assembled via grapheme-to-phoneme
translation rules. Cognitive studies show that the choice of
route is inﬂuenced by proﬁciency, task, and word’s phono-
logical transparency. Diﬀerent languages diﬀer in their ex-
tent of phonological transparency. Hebrew has diﬀerent lev-
els of transparency; pointed words are fully transparent, un-
pointed word’s transparency varies according to their degree
of freedom (DF)—words with more “vowel letters” are more
transparent (low DF) and words with less are phonologi-
cally ambiguous (high DF). In this fMRI study, subjects were
requested to covertly name words presented in a block de-
sign. The ﬁrst experiments included pointed and unpointed
words, and in the second experiment two levels of DF were
implemented. In both experiments two levels of word fre-
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pointedness were found in the occipital cortex, in the oc-
cipotemporal region, and in the parietal cortex. Response
to words with diﬀerent DF was tested in these areas. Vol-
umes in the parietal cortex were found to be sensitive to the
phonological transparency of words with similar activation
patterns in both experiments. Activation in this volume was
signiﬁcantly higher when the phonological information was
present regardless of the frequency of the words. Further-
more this volume was activated signiﬁcantly higher by non-
words rather than words. Further analysis showed that this
diﬀerence was signiﬁcant only for high DF words. These re-
sults show that the parietal region is involved in grapheme-
to-phoneme conversion. This process is used for nonword
and when the word’s phonology is transparent. The reading
system recruits the diﬀerent routes according to the stimuli
in order to obtain eﬃcient reading. Knowledge of these pro-
cesses may assist our understanding of reading disabilities.
Supported by the Center for Complexity Science. Scans were
performed in Hadassah Medical Center.
NEURAL CORRELATES OF MORPHOLOGICAL
PROCESSES IN HEBREW
A.S.Bick,1,2 R.Frost,3 andG.Goelman2
1ICNC,TheHebrewUniversity,Jerusalem91010,Israel
2MedicalBiophysics,HadassahHebrewUniversityHospital,
Jerusalem,Israel
3DepartmentofPsychology,TheHebrewUniversity,
Jerusalem91010,Israel
A dispute exists as to whether morphology is a discrete and
independentelementoflexicalstructureorwhetheritsimply
reﬂects a ﬁne-tuning of the system to the statistical correla-
tion that exists among the orthographic and semantic prop-
erties of words. Imaging studies in English failed to show
unequivocal morphological activation that is independent of
semantic or orthographic activation [1]. Cognitive research
in Hebrew has revealed that morphological decomposition
is an important component of print processing [2]. In He-
brew, morphological relatedness does not necessarily induce
a clear semantic relatedness, thus, Hebrew provides a unique
opportunity to investigate the neural substrates of morpho-
logical processing. In this fMRI study participants were re-
quired to perform judgment tasks of morphological related-
ness, semantic relatedness, rhyming, and orthographic simi-
larity.Halfofthemorphologicallyrelatedwordswereseman-
tically related and half were semantically unrelated. This de-
sign was chosen to induce explicit morphological processing.
A line pattern judgment task was used as a control. Words
were presented in block design. We identiﬁed two locations
involved in morphological processing: the lMFG and lIPS.
Comparing locations of morphologically related activation
to the locations of semantic and orthographic related activa-
tion, we found that the areas neighbored but only partially
overlapped. Both morphological conditions displayed a sim-
ilar pattern of activation. These results coincide with the be-
havioral data previously obtained in Hebrew, demonstrating
the important role of morphological processing in reading,
and suggest that morphological analysis is an independent
processofvisualwordrecognition.Sinceourresultsshowac-
tivation that is independent of the semantic overlap between
words,thepossibilitythatthisactivationresultsfromseman-
tic factors seems unlikely.
Supported by the Center for Complexity Science. Scans were
performed at Wohl Institute, Sourasky Medical Center.
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TIME- AND REGION-DEPENDENT REDUCTION OF
BRAIN NMDA RECEPTOR AVAILABILITY FOLLOWING
A FLUROTHYL-INDUCED SEIZURE IN RATS
A.Biegon,1,2 D.Anschel,1 L.Ephraty,2 M.Nawrocky,1 and
R.Tzabari2
1BrookhavenNationalLaboratory,POBox5000,Upton,
NY11973-5000,USA
2J.SagolNeuroscienceCenter,Sheba,Israel
Acute seizures and chronic epilepsy are known to be associ-
ated with deﬁcits in cognitive function. NMDA receptor ac-
tivation in the hippocampus is considered to be a key step
in memory formation. A loss of function of these receptors
may mediate such deﬁcits. The goal of the present study was
to evaluate the eﬀects of a single seizure on NMDA receptor
function in the rat hippocampus, using quantitative in vitro
autoradiography. Rats were induced to have a single gener-
alized tonic-clonic seizure by Flurothyl (2,2,2-Triﬂuoroethyl
ether) inhalation. Groups of 4-5 rats were sacriﬁced at var-
ious time points (15min to 7 days) after the seizure and
their brains processed for autoradiography. An intact control
group was included for comparison. Coronal cryostat sec-
tions at the level of the hippocampus were incubated with
5nM of the use dependent NMDA antagonist 3H-MK801;
without rinsing or addition of glutamate or glycine. Nonspe-
ciﬁc binding was assessed on consecutive sections incubated
with a large excess (100microM) unlabeled MK801. Washed
and dried sections were scanned using a beta imager. Re-
gional analysis demonstrated a statistically signiﬁcant, 20%–
25% transient reduction in [3H]MK801 speciﬁc binding in
hippocampus (dorsal and ventral), entorhinal cortex and
temporal cortex 1 hour after the seizure. No reductions were
observed in the striatum and substantia nigra. Speciﬁc dor-
sal hippocampal subﬁelds (CA1 and dentate gyrus) showed a
more sustained reduction, which was still signiﬁcant 4 hours
after the seizure. MK801 binding in all brain regions investi-
gated was similar to control levels by 8 hours after the seizure
and remained unchanged up to a week later. These results
show that a single seizure can cause a signiﬁcant though
transient reduction in hippocampal, entorhinal, and tempo-
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well documented amnesic eﬀects observed acutely in the af-
termath of seizures in humans.
Supported by DOE-OBER.
MUSIC AND MUSCLE RELAXATION THERAPIES AS
TREATMENT FOR INSOMNIA IN PTSD PATIENTS
M.Blanaru,1 L.Ben-Oriel,2 E.Yehezkeli,2 R.Shornik,2
T. Rotem,2 N.Ziv,2 Z.Arnon,2 I.Kremer,1 andI.Haimov2
1PsychiatricDepartment,EmekMedicalCenter,Afula,Israel
2DepartmentofBehavioralSciences,TheMaxStern
AcademicCollegeofEmekYezreel,EmekYezreel19300,Israel
Post-traumatic stress disorder (PTSD) is a psychiatric disor-
der characterized by pathological anxiety that usually occurs
after an individual experiences or witnesses severe trauma
that constitutes a threat to the physical integrity or life of the
individual or of another person. Disturbed sleep is a com-
mon complaint among PTSD patients and has even been
referred to as the “hallmark” of PTSD. Both the safety and
the eﬀectiveness of sleeping pills for treatment of insomnia
in PTSD patients are questionable. Daytime carryover eﬀects
observed with longer-acting sleep medications are likely to
produce additional, potentially serious decrements in day-
time function among PTSD patients. Thus, emphasis should
be placed on nonpharmacological interventions to improve
sleep eﬃciency among these patients. Thus, in the present
study we examined the eﬀects of music and muscle relax-
ation therapies as treatment for insomnia in PTSD patients.
ThirteenPTSDpatientsparticipatedinthisrandomizedcon-
trolled trail: 8 males and 5 females, mean age 45.7y e a r s ,
SD = 11.4. All of the participants suﬀered from insomnia
andexhibitedactigraphicallyconﬁrmeddecreasesinsleepef-
ﬁciency. Analysis revealed a signiﬁcant increase in sleep ef-
ﬁciency following music therapy, compared with baseline.
TheresultsimplythebeneﬁcialeﬀectofMusicTherapycom-
paredtomusclerelaxationtherapyastreatmentforinsomnia
in PTSD patients.
FRONTAL ABNORMALITIES IN FIRST-EPISODE
SCHIZOPHRENIA: EVIDENCE FROM fMRI AND
HIGH B VALUE
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Introduction. Accumulating evidence is pointing to struc-
tural and functional impairments in the frontal lobe in
schizophrenia. Though, it is not clear what the relation be-
tween the two levels of disturbance is. Advanced MRI allows
the combination of structural and functional measurements
in the same subject. Objective. The current study focused
on ﬁrst-episode schizophrenia patients in order to identify
possible early onset brain pathology related to the frontal
lobe. We used DWI to evaluate WM integrity and organi-
zation. In addition, fMRI was applied to measure brain re-
sponse to language task which allowed us to examine func-
tional asymmetry—a principle neurodevelopmental orga-
nization in the healthy brain. Method. Twelve ﬁrst-episode
schizophrenia patients (ages 21–45; 7M, 5F) and 12 matched
healthy controls (ages 23–50; 7M, 5F) were scanned in a 1.5T
GE scanner. fMRI was acquired during auditory verb gener-
ation and passive music listening tasks. DWI was based on
high b-value approach. Results. fMRI revealed less lateraliza-
tion in frontal language-related regions such as Broca’s area
in schizophrenia patients compared to controls (P<. 005).
Interestingly, this change in lateralization was due to relative
increase in activation in the right homologue region. High
b-value DWI demonstrated decrease white matter integrity
in the left frontal lobe region in schizophrenia patients com-
pared to healthy controls (based on ROI histogram analysis
(P<. 05)). Conclusion. This study suggests that already in the
earlystageofschizophrenia,MRIdetectsstructuralandfunc-
tional abnormalities in the frontal lobe. The fact that such
ﬁndings are observed at the ﬁrst episode supports a possible
neurodevelopmental mechanism in schizophrenia.
Supported by Institute of Psychobiology (TH, RDS).
SACRAL PROJECTION INTERNEURONS ARE
INVOLVED IN SENSORY ACTIVATION OF
LOCOMOTOR PATTERN GENERATORS IN THE
NEONATAL MOUSE SPINAL CORD
D.Blivis,1 G.Z.Mentis,2 M.J.O`Donovan,2 and
A.Lev-Tov1
1DepartmentofAnatomyandCellBiology,MedicalSchool,
TheHebrewUniversity,Jerusalem91120,Israel
2SectionofDevelopmentalNeurobiology,NINDS,NIH,
Bethesda,MD,USA
We have previously shown that stimulation of sacrocaudal
aﬀerents (SCA) induced a locomotor-like and tail-moving
rhythm in the isolated spinal cord of the neonatal rat and
mouse and that the SCA-induced locomotor rhythm de-
pended on synaptic activation of sacral interneurons whose
axons cross the cord and project rostrally mainly through
the contralateral ventral funiculus (VF). In the present study
we identiﬁed sacral interneurons with rostral projections
through the contralateral VF and examined their associa-
tion with SCA and nearby motoneurons in the neonatal
mouse spinal cord, using double and triple ﬂuorescent la-
beling techniques and two-photon confocal microscopy. The
activity pattern of these VF interneurons was then charac-
terized during SCA-induced rhythmic activity. In vitro ret-
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of the lumbar region (ﬂuorescein dextran) revealed several
groups of S1–S4 interneurons contralateral to the ﬁll. La-
beled interneurons were mostly located in the intermedi-
ate gray, a few in the dorsal horn, and some in the central
canal region and the ventral horn. Some of these interneu-
rons were contacted by anterogradely labeled (Texas red dex-
tran) SCA terminals, suggesting a direct monosynaptic aﬀer-
ent innervation. Optical imaging studies of sacral interneu-
rons loaded with calcium green-dextran through the con-
tralateral VF revealed either tonic or rhythmic ﬁring pat-
tern of these VF interneurons during SCA stimulation. The
discharge of VF interneurons was abolished by mu-opioid
receptor agonists and restored in the presence of nalox-
one. The contribution of these sensory pathway interneu-
rons to pattern generation and inter-segmental communi-
cation in the mammalian spinal cord should await further
studies.
Supported by US-Israel Binational Science Foundation.
SYNAPTIC CHANGES IN RAT
MUSCLE ACETYLCHOLINESTERASE
FOLLOWING EXERCISE
E.BlotnickandL.Anglister
DepartmentofAnatomyandCellBiology,MedicalSchool,
TheHebrewUniversity,Jerusalem91120,Israel
Acetylcholinesterase(AChE)playsamajorroleinneuromus-
cular transmission while its own level depends on neuro-
muscular activity. Because fast-twitch motor units are re-
cruited with increased motor demand, we examined the
regulation of AChE in predominantly fast-twitch rat mus-
cles before and following short strenuous treadmill train-
ing. We have previously shown that the total AChE con-
tent (per protein) increased in exercised fast- but not slow-
twitchmuscles.Moreover,trainingsigniﬁcantlyincreasedthe
level of the AChE-tetramer (25%–60%) in fast-twitch mus-
cles while the other AChE isoforms in both fast- and slow-
twitch muscles remained unchanged. To examine directly
whether synaptic AChE is inﬂuenced by muscle exercise,
EDL muscles of trained and control rats were double-labeled
for synaptic acetylcholine receptors (AChRs) with TRITC-
alpha-bungarotoxin and for AChE with biotin-fasciculin
(followed by FITC-streptavidin). Single ﬁbers were isolated
and synaptic staining was assessed using confocal ﬂuores-
cence microscopy. Quantitative image analysis revealed a >2-
fold increase in total synaptic AChE intensity and area with
a ∼10% elevation in AChE density at neuromuscular junc-
tions of the trained EDL muscles compared to untrained
controls. In the same preparations, training did not induce
changes in synaptic AChRs. We conclude that the short
strenuous training causes a selective increase in synaptic
AChE in fast-twitch leg muscles but not in AChRs, and that
following exercise, the elevated AChE-tetramer might be-
come a signiﬁcant component at the endplates of fast-twitch
ﬁbers.
Supported by Israel Science Foundation 685/01 (LA).
HIGH-ORDER COGNITIVE COMPUTATIONAL POTENCY
IN NORMAN AND DYSFUNCTION AT 12 YEARS AND 20
YEARS POSTPARIETAL INJURY
B.BlumandA.Barbul
DepartmentofPhysiologyandPharmacology,
SacklerSchoolofMedicine,TelAvivUniversity,
RamatAviv69978,Israel
The aim of this study was to explore posterior parietal (IPL)
role and internal processes optimizing brain computational
processing potentiality, in normal and in parietal injury dys-
function at 12 and 20 years post injury. Perceptual organi-
zation was examined for such potency in processing com-
plementary local/global subcategories that diﬀer in viewing
modes, but assumed on-line additive to a single basis of de-
cision, and cognate subcategories, additive within cognitive
internal process. Pattern recognition psychophysical testing
on diﬀerentiating multivariate stimuli upright/rotated, vary-
ing in acuity demands, display time, display distance, view-
ing modes showed highly accurate inverse (cc−1) and direct
(cc+1) cross-correlation, in normal subjects at P<. 05; in
parietal injury case at 12 years post injury high cross corre-
lated inverse reciprocities at P<. 01, presumably one subcat-
egory attended to, commensurately, at expense of the other,
to accommodate attention deﬁciency. Pairing in direct and
in inverse reciprocities proved characteristic of these pro-
cessing, at various acuity demands and display times, in lo-
cal and global viewing. In normal subjects a commensurate
highly accurate inverse and direct reciprocity were observed;
rA versus rB inverse cross-correlation for the full range cc =
−0.916 signiﬁcant at P<. 03 and direct cross correlation
cc = +0.96 veriﬁed in the data at P<. 01. Parietal centralrole
is indicated in this computationally-based insight/rationale
saliency-determined strategy that allows economic sharing
or mutually compensatory processing, with a manifestation
of remarkable neuronal computational mathematical exac-
titude. Decreased reciprocities at 20 years post injury sug-
gested deterioration in computational potency; lack of co-
h e r e n c ei nf a c eo fc o o c c u r r e n c ei ni m p a i r m e n t sa l l o w e de n -
visaging distributed neural network relatable to proximity of
mediating networks.
STATINS REDUCE NEUROFIBRILLARY-TANGLES
BURDEN (NFT) IN A TRANSGENIC MOUSE MODEL FOR
TAUOPATHY AND ALZHEIMER’S DISEASE (AD)
M.Boimel,1 N.Grigoriadis,2 A.Lourbopoulos,2
L.Rozenstein,1 O.Touloumi,2 O. Abramsky,1 and
H.Rosenmann1
1TheDepartmentofNeurology,TheAgnesGingesCenter,
HadassahUniversityHospital,Jerusalem,Israel
2AHEPAUniversityHospital,Thessaloniki,Greece
Background. Statin treatment is associated with a reduced
risk of developing AD and reduces amyloid deposition in
AD mouse models. No data is available regarding the eﬀect
on NFT, the aggregates of hyperphosphorylated tau protein20 Neural Plasticity
which are the best correlate of dementia. Objective. To study
theeﬀectofstatinsonNFTpathologyinourtgmousemodel
for NFT (mutant P301S/K257T tau protein). Methods. (a)
Mice receiving a low cholesterol diet (standard mouse diet)
were treated with simvastatin (BBB permeable) for 1 month.
(b) Mice receiving a high cholesterol diet (“Western coun-
tries’ diet”) were treated with atorvastatin (BBB imperme-
able), for 5 months or with a nonstatin cholesterol lower-
ingagent(cholesterol-absorbance-inhibitor,CAI).Brainsec-
tions were examined for NFT burden with Gallyas staining
and with AT8 and AT180 immunostainings (anti-202/205
and 231 phosphorylated tau residues), as well as for glia.
Results. One month treatment with simvastatin reduced the
NFT burden by 25% relative to nontreated controls (P<
.005), as indicated by Gallyas staining, as well as by AT8 and
AT180 Abs; with a 26% decrease in microglia (P<. 001).
A larger decrease in NFT burden, 55%, was detected after
5 months with atorvastatin (P<. 001), accompanied by a
20% reduction in microglia (P<. 001). Interestingly, mice
treated with the nonstatin CAI showed a decrease only in
phosphorylated residue 231 (with AT180 Ab: 42%, P<. 001)
but not in 202/205 (with AT8 Ab); with no decrease in glial
cells. Conclusion. (1) Statins signiﬁcantly reduce NFT bur-
den. (2) The eﬀe c ti si r r e s p e c t i v eo fB B Bp e r m e a b i l i t y ,s u g -
gesting a peripheral emanating response. (3) The statin ef-
fect is greater than with CAI, and is evident with low choles-
terol and with high cholesterol diet. This, together with the
decrease in microglia (involved in tau hyperphosphoryla-
tion), suggests that the anti-NFT eﬀect of statins is related to
their anti-inﬂammatory properties and not only to choles-
terol lowering.
PERCOLATION IN LIVING NEURAL NETWORKS
I.Breskin,J.Soriano,T.Tlusty,andE.Moses
PhysicsofComplexSystems,WeizmannInstituteofScience,
POBox26,Rehovot76100,Israel
We study neural connectivity in cultures of rat hippocam-
pal neurons, and extract statistical properties of the under-
lying network. The neurons are excited by a global electri-
cal stimulation applied to the entire network through bath
electrodes and their response to ramping of the voltage is
measured with a calcium sensitive dye. Gradual addition of
CNQX blocks the neuro-receptors AMPA and decreases the
neural connectivity. The process of disintegration of the net-
workisdescribedintermsofpercolationonagraph,yielding
a quantiﬁcation of the connectivity in the network. With no
CNQX the network comprises of one big cluster (giant com-
ponent). Increasing the CNQX concentration, the network
fragments into smaller clusters and the connectivity under-
goes a percolation transition. The giant component disin-
tegrates with a power law behavior, described by a univer-
s a lc r i t i c a le x p o n e n tb e t a= 0.65. By blocking the inhibitory
synapses with bicuculine, we show that beta is independent
of the balance between excitatory and inhibitory neurons.
Thisprovesthatitisanintrinsicpropertyofthenetwork.To-
gether with numerical simulations we show that the neural
connectivity corresponds to a Gaussian distribution rather
than a power law distribution. This may be the crucial diﬀer-
ence between neural networks grown with cultured neurons
versus those grown naturally in the brain.
STUDYING THE AUTOIMMUNE HYPOTHESIS OF
OBSESSIVE COMPULSIVE DISORDER IN A RAT MODEL
L.Brimberg,1 I.Benhar,2 M.Cunningham,3 andD.Joel1
1DepartmentofPsychology,TelAvivUniversity,
POBox39040,TelAviv69978,Israel
2DepartmentofMolecularMicrobiologyandBiotechnology,
TelAvivUniversity,POBox39040,TelAviv69978,Israel
3DepartmentofMicrobiologyandImmunology,
UniversityofOklahoma,USA
A post-streptococcal autoimmune process has been sug-
gested to be involved in the pathogenesis of a subgroup of
children with tics and obsessive compulsive disorder (OCD),
identiﬁed by the acronym PANDAS for pediatric autoim-
mune neuropsychiatric disorder associated with streptococ-
cal infection. It has been suggested that antibodies produced
against group A beta-hemolytic streptococci (GABHS) cross
react with neural cells, in a process involving molecular
mimicry. Although PANDAS has received much attention in
recent years, no study to date assessed compulsive-like be-
haviors in an animal model of GABHS-related neuropsychi-
atric symptoms. The aim of the present study was therefore
to test the hypothesis that group A streptococcal infection
may lead to the emergence of OCD. To this end, Lewis rats
were immunized with an extract prepared from GABHS, and
their compulsive behavior was assessed using two rat mod-
els of OCD, namely, the signal attenuation model and the
induced grooming assay. Rats immunized with GABHS ex-
tracthadhigherserumantibodiescrossreactivewithGABHS
compared to the control group; had IgG deposits in their
brains, primarily in the striatum and thalamus (control rats
brain showed low level, if any, of anti IgG immunolabeling);
and were more compulsive, that is, exhibited higher levels
of compulsive lever pressing and spent more time groom-
ingcomparedtothecontrolgroup.Thesepreliminaryresults
suggestthatimmunizingratswithGABHSextractcanleadto
the emergence of compulsive behavior.
CONSTITUTIVE GLIAL NITRIC-OXIDE RELEASE AND
BEHAVIORAL PHENOTYPE IN MICE WITH
NOS2 MUTATION
Y.Buskila,1,3 Y.Abu-Ghanem,1,3 E.Grauer,2 and
Y.Amitai1,3
1DepartmentofPhysiology,FacultyofHealthSciences,
BenGurionUniversity,Beersheva84105,Israel
2TheBiolgicalInstituteforResearch,Ness-Ziona,Israel
3ZlotowskiCenterforNeuroscience,BenGurionUniversity,
BeerSheva84105,Israel
Nitric oxide (NO), a cellular signaling molecule, is pro-
duced in the brain by both neurons and astrocytes. NO isAbstracts of the 15th Annual Meeting of the Israel Society for Neuroscience 21
synthesized from L-arginine by several isoforms of the en-
zyme nitric oxide synthase (NOS), depending on the con-
ditions and the cell type. Recently, we developed a method
to distinguish neurons from astrocytes using NO imaging in
brain slices with the NO indicator DAF-2DA and to demon-
strate NOS2-dependent astrocytic NO production that fol-
lowed neuronal ﬂuorescence with a short delay of seconds to
few minutes that did not involved de-novo protein synthe-
sis (Buskila et al, 2005). Further examination of the function
of astrocytic NOS2 activity in the brain is made by study-
ing the NOS2 knockout mice (B6;129P2-NOS2TM1LAU/J,
Jackson Laboratory). These mice showed robust compen-
satory NO production by neocortical astrocytes. The results
of the NO imaging and the NOS activity assays revealed that
the nature of the compensation was constitutive and Ca2+
dependent. Exploratory and stress behavioral tests of these
mice exhibit a clear behavioral phenotype in the NOS2 mu-
tants comparing to their littermate controls. We concluded
the following. (1) Astrocytes are capable of rapid and mas-
sive NO production in response to acute neuronal death. (2)
The iNOS KO mouse exhibits compensatory astrocytic NO
release with a time course that is faster than in WT mice,
suggesting an activity of a constitutively expressed enzyme.
(3) iNOS KO mice exhibit speciﬁc behavioral modiﬁcations.
Our data indicate for the ﬁrst time the possibility that astro-
cytic NO release is involved in instantaneous management of
brain events.
ABNORMAL SIGNALS FROM THE PERIPHERAL
NERVOUS SYSTEM AND NEUROPATHIC PAIN
J.N.Campbell
DepartmentofNeurosurgery,SchoolofMedicine,
JohnsHopkinsUniversity,Baltimore,MD21205,USA
Neuropathic pain refers to chronic pain states where the gen-
erator of pain stems from disease of the nervous system. One
common feature to each of these disease processes is that
they involve an axotomy. Accordingly, neuropathic pain can
be modeled in animals merely by cutting peripheral nerve
axons. Paradoxically, where one would think that axotomy
would simply induce a loss of sensation in the aﬀected target
tissue (the skin), patients and animals actually develop hy-
peralgesia (enhanced pain to stimuli). Patients may develop
allodynia, which is manifest as pain to light stroking stim-
uli. This abnormality stems from central sensitization such
that tactile aﬀerents acquire the capacity to activate pain-
signaling cells in the dorsal horn and/or more rostral sites.
This sensitization is under dynamic control however, and
likely is maintained by abnormal inputs from the periphery.
From where do the abnormal inputs come? Candidates in-
clude the nerve injury site (the neuroma), and the cell bodies
of the injured aﬀerents in the dorsal root ganglion. But these
targetsarenotthewholestory.Forexample,anL5rhizotomy
after (or before) an L5 spinal nerve ligation does not abolish
hyperalgesia. This and other observations indicate that the
nociceptive aﬀerents that are not involved in the injury, and
which share the innervation territory of the injured nerve,
develop spontaneous activity and become sensitized (“intact
nociceptor hypothesis”). This discovery provides a biologi-
cal rationale for why distal therapies (treatment directed, eg,
to the skin) may provide pain relief. Sensitization of the no-
ciceptors to catechols likely accounts for the abnormal cou-
pling of neural activity between sympathetic eﬀerent ﬁbers
and nociceptors seen in some neuropathic conditions. The
mechanism for the abnormal responses of the “intact” noci-
ceptors may relate to increased levels of trophic growth fac-
tors in the denervated skin and Schwann cells.
LOSS OF AUTOIMMUNE T CELLS CORRELATES
WITH SCHIZOPHRENIA
M.Cardon,1 J.Kipnis,1,2 R.D.Strous,3,4 andM.Schwartz1
1DepartmentofNeurobiology,WeizmannInstituteof
Science,76100Rehovot,Israel
2DepartmentofExperimentalNeuroscience,Universityof
NebraskaMedicalCenter,Omaha,NE68198-5800,USA
3BeerYaakovMentalHealthCenter,70300BeerYaakov,Israel
4SacklerFacultyofMedicine,TelAvivUniversity,RamatGan,
Israel
Well-controlled T cell-dependent autoimmunity has been
implicated as a physiological mechanism in brain plasticity,
homeostasis, and repair of the brain at adulthood. Uncon-
trolled autoimmunity, however, can culminate in autoim-
mune disease. Here we investigated the relationship between
these apparently contradictory eﬀects of autoimmunity in
patients with schizophrenia, in whom immune aberrations
have prompted speculation about an autoimmune contri-
bution to the etiology. We show that although, in general,
schizophrenic patients have an active immune system, au-
toimmune clones reactive to major myelin proteins are often
absent or inactive in these patients. This ﬁnding, in conjunc-
tion with our previous discovery in rodents that the immune
system plays a key role in normal cognitive functioning, led
us to suggest that a cause of the onset or of the ongoing pro-
gression of schizophrenia is a deﬁciency of the relevant au-
toimmune cells (speciﬁcity or phenotype).
REDUCED SENSORY ADAPTATION AS A RESULT OF
PERCEPTUAL LEARNING
N.CensorandD.Sagi
DepartmentofNeurobiology,BrainResearch,
WeizmannInstituteofScience,76100Rehovot,Israel
Experimental evidence from perceptual learning in texture
discrimination implies long-term changes in sensory net-
works. We have recently shown that both discrimination
thresholds and learning depend on the number of trials used
during training: intense sessions produce higher discrimi-
nation thresholds possibly due to sensory adaptation. These
sessions reduce between-session learning, pointing to an in-
teraction between sensory adaptation and the generation
of long-term memory. Here we tested eﬀects of perceptual22 Neural Plasticity
learning on sensory adaptation. The standard texture stimu-
luswasused,brieﬂypresented(40ms)andbackwardmasked
as by Karni and Sagi (1993). Observers decided whether an
array of 3 diagonal bars embedded in a background of hor-
izontal bars (19 × 19) was horizontal or vertical. One group
of subjects practiced the texture discrimination task with
12 trials/block and a second group practiced the task with
50 trials/block (more adaptation, previously shown to re-
duce between-session learning). Both groups returned for an
additional intense test-session with 50 trials/block. Results
showed that the average threshold in the 50 trials/block test-
session was signiﬁcantly lower for the subjects trained with
sessions of 12 trials/block, as compared to those trained with
sessionsof50trials/block.Theseresultsshowthatshortprac-
tice sessions may have a role in reducing future suppressive
processesoccurringinthefollowingintensesessions,thereby
yielding eﬃcient performance. We suggest a link between
memory generation and adaptation processes operating in
the visual network: short practice sessions with a stimulus
mayhavearoleingeneratinganeﬀectivememory.Themod-
iﬁed network does not show the suppressive eﬀects that are
related to within session adaptation. On this account, adap-
tation is due to ineﬃcient sensory processing. This proposed
linkmayhaveanessentialroleintheunderlyingmechanisms
of perceptual learning.
Supported by the Basic Research Foundation administered by
the Israel Academy of Sciences.
DEVELOPMENTAL SWITCH OF ACTION POTENTIAL
INITIATION IN NEOCORTICAL NEURONS
M.Chistiakova,1,2 A.Malyshev,2 andM.Volgushev1,2
1DepartmentofNeurophysiology,Ruhr-UniversityBochum,
Bochum44780,Germany
2InstituteofHigherNervousActivityandNeurophysiology,
RussianAcademyofSciences,Moscow,Russia
The generation of action potentials (APs) is a key point in
operation of neurons and neural networks. We have shown
recently that key features of AP initiation in cortical neurons
in vivo, the step-like onset, and large variability of the on-
set potential cannot be captured by the classical Hodgkin-
Huxley theory. Here we addressed the question, whether the
fast, step-like AP initiation dynamics is present in neocor-
tical neurons already at birth, or appears only later, during
the development? To this end, we recorded APs in neocor-
tical neurons (n = 149) in rat slices starting from the ﬁrst
postnatal week to adult (P30). The AP initiation dynamics
changes dramatically during this period. In the ﬁrst postna-
tal week, the APs onset dynamics in most neurons was slow,
exponential-like, and thus compatible with the Hodgkin-
Huxley description. However, even as early as P4, some neu-
rons already expressed the step-like AP initiation dynamics,
which deviated clearly from the theoretically expected. The
proportion of such cells increased rapidly during the ﬁrst
postnatal weeks, and after P17 all recorded cells exhibited the
fast, step-like AP initiation. The switch of the dynamics of
AP initiation was accompanied by modiﬁcation of other AP
characteristics: a substantial increase of the maximal rate of
membrane potential change during the AP, a shift of the ab-
solute threshold towards more hyperpolarized values, a de-
crease of the width, and a moderate increase of the ampli-
tude. Also basic electrophysiological properties of neuronal
membranes change during the development: the resting po-
tentialbecamemorehyperpolarized,andtheinputresistance
decreased. We conclude that the mechanisms, responsible
for the rapid, step-like AP initiation dynamics in neocortical
neurons are not present at birth, but develop during the 1–3
postnatal weeks, in parallel with the maturation of the other
electrophysiological properties of neuronal membranes.
S u p p o r t e db yt h eD G Fa n dF o R U M .
THE EPISODIC NATURE OF OLIVARY
OSCILLATIONS IN VIVO
E.Chorev,1 Y. Yosef,1 andI.Lampl2
1DepartmentofNeurobioloyandICNC,
TheHebrewUniversity,Jerusalem91010,Israel
2DepartmentofNeurobiology,WeizmannInstituteof
Science,76100Rehovot,Israel
The classic view of cerebellar function is based on the as-
sumption that the inferior olive delivers to the cerebellar cor-
texanerrorsignal.Thissignalisthenusedtomodifycerebel-
lar connections in a way that will prevent the reoccurrence
of the error. Experimental ﬁndings revealing the capacity of
olivary neurons to self generate regenerative patterns and to
synchronize those patterns over the network triggered the
idea that the inferior olive serves as a timing device for cere-
bellar activity. The synchronized rhythmic behavior of oli-
varyoutputisstillunderdebate.Althoughalltheinvitroob-
servations unequivocally revealed subthreshold activity, the
auto-rhythmicityofcomplexspikes(cs)wasobservedonlyin
fewstudies.Thisdiscrepancybetweenthesubthresholdoscil-
lation in the inferior olive observed in vitro and the sporadic
reports on rhythmicity of complex spikes, can only be rec-
onciled by recording directly from inferior olive neurons in
situ. Therefore, we performed intracellular recordings from
olivary neurons in vivo. We show that olivary activity under
in vivo conditions resembles that observed in vitro. Hence,
signiﬁcant subthreshold oscillations (5–12Hz), organized in
epochs of 0.5 to several seconds, govern the membrane po-
tential of olivary neurons. The action potentials occur solely
during these epochs of oscillations. However, since these os-
cillatory epochs are independent from one another and due
to the low ﬁring rate of olivary neurons, it is only, seldom
that the 5–12Hz rhythmicity is revealed in the spikes auto-
correlograms. Thus, we conclude that indeed the inferior
olive oscillates in vivo and thus can serve as a timing device.
The output of the inferior olive is time locked to the underly-
ing oscillatory rhythm and most likely synchronized through
electrotonic connections between olivary neurons thus acti-
vating in concert the cerebellar cortex.Abstracts of the 15th Annual Meeting of the Israel Society for Neuroscience 23
A ZINC SENSING RECEPTOR MEDIATES ZINC
SIGNALING IN THE HIPPOCAMPUS
U.Chorin,1 L.Besser,1 I.Sekler,2 andM.Hershﬁnkel1
1DepartmentofMorphologyandZlotowskiCenterfor
Neuroscience,BenGurionUniversity,BeerSheva84105,Israel
2DepartmentofPhysiologyandZlotowskiCenterfor
Neuroscience,BenGurionUniversity,BeerSheva84105,Israel
Objectives. Dynamic changes in zinc play a key role in reg-
ulating synaptic transmission, but are also a leading factor
in neuronal death following excitotoxic syndromes. We have
identiﬁed an extracellular zinc sensing receptor, ZnR, in ep-
ithelial cells and hypothesized that such a receptor medi-
ates intracellular signaling in the brain. Methods. Acute brain
slices from mice (P4-12) were loaded with Fura-2AM for
the physiological measurements. The mossy ﬁber-CA3 pyra-
midal neuron responses were induced by the stimulation of
mossy ﬁber axons using trains of stimuli. Results. Following
the application of extracellular Zn2+, a ﬂuorescence rise was
observed in the CA3-hippocampal and neocortical regions.
The Zn2+-dependent Ca2+ response was inhibited by the
Gq inhibitor, YM-245180, the PLC inhibitor, U73122, and
by emptying of intracellular Ca2+ stores using thapsigargin.
Thus, our results indicate that the Zn2+-dependent Ca2+ re-
leaseismediatedviaabrain-ZnRwhichactsviatheIP3path-
way. We show that ZnR-responsive cells are not stained by
the astrocytic marker, SR101. Importantly, ZnR activity was
induced by endogenous Zn2+, released by electrical stimula-
tionofthemossyﬁbers,andattenuatedinthepresenceofthe
extracellular zinc chelator, CaEDTA. A similar reduction was
observedusingtheZnT-3KOmice,deﬁcientofsynapticzinc.
The Zn2+-dependent Ca2+ response persisted in the pres-
ence of the metabotropic glutamate receptorinhibitors. Con-
clusions. Our results suggest that synaptically released zinc,
at the CA3 region, activates a speciﬁc zinc sensing receptor,
ZnR. Our work therefore suggests a role for zinc acting as a
neurotransmitter via a speciﬁc zinc sensing receptor located
on CA3 neurons.
VOLTAGE-DEPENDENT INHIBITION OF K2P2.1
CHANNELS BY EXTERNAL PROTONS
A.Cohen,S.Hen,Y.Ben-Abou,andN.Zilberberg
DepartmentofLifeSciencesandZlotowskiCenterfor
Neuroscience,BenGurionUniversity,BeerSheva84105,Israel
Potassium leak channels operate like K+-selective holes in an
electric ﬁeld as their currents are potassium selective and in-
stantaneous and their conductance is independent of mem-
brane potential. Leak currents play a critical role in deter-
mining cell resting membrane potential and thus control-
ling nerve and muscle excitability. K2P2.1 (KCNK2, TREK-
1), a member of the 2P-domain K+ channel (K2P) family,
is expressed in the central and peripheral nervous system,
as well as in the heart, kidney, and testis tissues. K2P2.1 ac-
tivity is regulated by a variety of physical and chemical ef-
fectors including temperature, fatty acids, internal pH, me-
chanical stretch, and phosphorylation. Although K2P2.1 is
classiﬁed as a leak channel, it was shown to posses an ex-
ceptional capability to reversibly convert between leak- and
voltage-dependent phenotypes. This unique behavior can
be mediated by phosphorylation of a unique serine at the
carboxy-terminal tail of the channel. Here, we report that
human K2P2.1 channel is strongly inhibited by external aci-
dosis in a potassium-dependant manner (pKa = 7.3a t
4mM external potassium). Two histidine residues (H87 and
H141), located at the ﬁrst external turret loop of the chan-
nel, were found to be crucial for proton sensitivity at phys-
iological range. Interestingly, external pH (pHo) sensitivity
was voltage-dependent, being more prominent at negative
potentials. In addition, a mutant channel mimicking a con-
stantly phosphorylated channel was signiﬁcantly more in-
hibited by pHo than a mutant mimicking a constantly non-
phosphorylated channel. Moreover, the voltage dependency
of K2P2.1 was signiﬁcantly reduced in the pHo insensitive
mutant, turning it into an open rectiﬁer channel. Taken to-
gether, our data suggest that conversion of the K2P2.1 chan-
nel betweenleakand voltage-dependent phenotypes involves
an external pH sensor, identiﬁed here for the ﬁrst time.
AN ELECTROPHYSIOLOGICAL CHARACTERIZATION OF
THE PROJECTIONS BETWEEN THE ORBITOFRONTAL
CORTEX AND THE PIRIFORM CORTEX
Y.Cohen,I.Reuveni,E.Barkai,andM.Maroun
DepartmentofNeurobiologyandEthology,CenterforBrain
andBehavior,UniversityofHaifa,Haifa31905,Israel
The orbitofrontal cortex (OFC) entails high olfactory corti-
cal areas, in which information about the identity and also
about the reward value of odors is represented. The piri-
form cortex (PC) is the traditional primary olfactory cor-
tex and is thought to have an important role in olfactory
learning tasks. It has been proposed that the piriform cortex
may function as an olfactory association cortex, integrating
sensory input from olfactory bulb with learned associative
information from downstream regions. The purpose of the
present study was to characterize the physiological proper-
ties of projection from the PFC to the PC. Stimulating elec-
trodes applied at the OFC induced a graded response in layer
IIoftheanteriorPC(thepyramidalcellslayer).Theaveraged
delay of the response was 7.16 + 0.34ms (n = 8), indicated
that the connections to monosynaptic. The amplitude of the
response increased linearly with increasing stimulus inten-
sity: from 0.38 + 0.13mV in response to a stimulus intensity
of 0.3mAto0.99 + 0.49 in response to a stimulus intensity
of 1mA (n = 8). Following LTP induction with theta burst
stimulation, the amplitude of the response increased signif-
icantly throughout the impost/output curve. For example,
that amplitude in response to a 0.7mA stimulation increased
from 0.71 + 0.37 to 0.88 + 0.49mV (a signiﬁcant averaged
increase of 23%, n = 8. LTP was measured 60 minutes after
repetitive stimuli application). Our data support the notion24 Neural Plasticity
that a monosynaptic response can be elicited in the ante-
rior PC in response to an electrical stimulation applied in the
OFC and that this response can be potentiated in an activity-
dependent manner.
S u p p o r t e db yg r a n tf r o mt h eI S F .
DEVELOPMENTAL REGULATION OF SPONTANEOUS
ACTIVITY IN CULTURED HIPPOCAMPAL NEURONS
E.CohenandM.Segal
WeizmannInstituteofScience,Rehovot76100,Israel
Correlated network activity is crucial for the normal de-
velopment of the neonatal brain. This population activity
is expressed as spontaneous calcium bursts (SCBs), which
can propagate through neuronal tissue and are associated
with neuronal growth. Though such spontaneous activity
has been described for over 3 decades, the exact relation-
ship between network SCBs and their underlying morpho-
logical substrate is still not well understood. In the present
study we attempted to correlate developmental changes in
SCBs, with morphological attributes of the network. Spon-
taneous activity of hippocampal cultures became synchro-
nized between 2 and 3 days in vitro (DIV), and this at-
tribute was not accompanied by any apparent morphological
or synaptic maturation. Conversely, the profound morpho-
logical maturation that occurred in the ensuing 11 days was
correlated with speciﬁc SCB properties. The spontaneous ac-
tivityexhibitedGABAARandAMPARdependencyalreadyat
3DIV and GABA switched from being excitatory to being in-
hibitory between 3 and 7DIV. Chronic blockade of NMDAR,
AMPAR, or GABAAR for the ﬁrst 3DIV did not prevent the
emergence of SCBs at 3DIV; ﬁnally, NMDA receptors were
not involved in the generation of SCBs at any developmen-
tal stage of the cultures, but played a signiﬁcant role in the
14DIV cultures where the variance of burst amplitudes, hy-
pothesized to be directly related to the information content
carried by the activity, was blocked by an NMDA antago-
nist, APV. Thus, dissociated hippocampal culture proved a
suitable preparation for developmental studies, reliably re-
conﬁrming earlier electrophysiological and pharmacological
results found in slices and in vivo, while permitting rigor-
ousquantiﬁcationsofbothpopulation-wideactivitypatterns
and morphological attributes in the same preparation.
S u p p o r t e db yag r a n tf r o mt h eI s r a e lS c i e n c eF o u n d a t i o n .
OLFACTORY-LEARNING-INDUCED ENHANCEMENT
NEURONAL EXCITABILITY IS RELATED TO THE
COMPLEXITY OF THE TASK
S.I.Cohen-Matsliah,K.Rosenblum,andE.Barkai
DepartmentofNeurobiologyandEthology,
FacultyofSciences,UniversityofHaifa,Haifa31905,Israel
Acquisitionoftheskillstoperformcomplexbehavioraltasks,
such as the Morris water maze and olfactory-discrimination
learninginfour-armedmaze,isaccompaniedbylong-lasting
enhanced neuronal excitability, which results from reduc-
tion in the post burst afterhypolrization (AHP) in pyrami-
dal neurons. It has been suggested that AHP reduction is
not a mechanism by which speciﬁc memories are stored.
Rather, it enables the cortical network to enter into a learn-
ing mode, in which new memories can be stored rapidly and
eﬃciently. Here we examined whether learning of a “sim-
ple” task within few trial in a single session would also re-
sult with such modiﬁcations. Our hypothesis was that such
simple tasks would not be accompanied by intrinsic modiﬁ-
cations. Rats were required to associate a speciﬁc odor with
w a t e rr e w a r di na no p e nb o x .T h i st a s ki sr a p i d l ya c q u i r e d
and well remembered over several days. Intracellular record-
ings were preformed in layer II piriform cortex pyramidal
neurons, in brain slices, 12 hours, 1 day or 3 days after learn-
ing. In contrast to our observations after complex olfactory
learning, simple olfactory learning was not accompanied by
AHP reduction (3 days after learning: trained 6.3mV+1.6,
n = 13; pseudotrained: 7.1+2.1, n = 15; 1 day after learning:
trained 7.1+2 .7, n = 20; pseudotrained: 6.4+1 .7, n = 21;
12 hours after learning: trained 7.2+2 ,n = 20; pseudo-
trained: 6.6+2 .7, n = 16; na¨ ıve: 7.0+2 .2, n = 33). In-
terestingly, 1 day after learning we observed a reduction in
the number of spikes generated during prolong depolariza-
tion, which indicate a reduction in excitability in those cells
(trained: 15 + 8, n = 20; pseudotrained: 23 + 10, n = 17;
na¨ ıve: 24+13, n = 30). Our data support the notion that the
learning-induced enhancement in neuronal excitability is in-
ﬂuenced by the complexity of the behavioral task. Thus, sim-
ple and intensive training diﬀer by their underling cellular
mechanisms.
S u p p o r t e db yg r a n tf r o mt h eI S F .
IMPAIRMENT OF THE BBB UPON EXPOSURE
TO PRION
I.Cooper,1 M.Salmona,2 andV.I.Teichberg1
1DepartmentofNeurobiology,WeizmannInstituteof
Science,Rehovot76100,Israel
2MarioNegriInstitute,Milan,Italy
The prion, a conformational variant of an endogenous pro-
tein, is the infectious particle responsible for transmissible
spongiform encephalopathy (TSE), a fatal neurodegenera-
tive disease of humans and animals. When the disease is ac-
quiredfollowingtheconsumptionofinfectedmeat,thecom-
mon dogma claims for neuroinvasion of the prion via neu-
ral pathways (vague and splanchnic nerves), which is usually
preceded by the prion propagation into secondary lymphoid
organs. The goal of this study was to examine the possibil-
ity that prion enters the brain directly from the blood stream
by crossing the blood brain barrier (BBB). For this purpose
we made use of an in vitro model of the BBB composed of
primary cultured porcine brain microvessel endothelial cells
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astrocytes the endothelial cells acquire a typical BBB feature,
that is, high trans endothelial electrical resistance (TEER) of
above 400ohm×cm2. The interaction of the synthetic pep-
tide corresponding to the 106–126 amyloidogenic region of
the cellular human prion protein (PrPC) with the BBB was
examined. This peptide is widely used in prion studies due
to its biophysical properties resembling the infectious form
of prion protein (prpsc). The prp 106–126 was observed to
prevent the formation of high TEER when added 48 hours
after the onset of the coculture with astrocytes. If added to
the endothelial culture when a high TEER was achieved, the
prp 106–126 was found to signiﬁcantly decrease the TEER by
about 50%. The eﬀects were sequence speciﬁc as the scram-
bled prp 106–126 peptide did not produce any eﬀect. More-
over, the eﬀect on the BBB was blood-side speciﬁc implying
that a prion penetrating into the brain via the blood stream
is a plausible event. This possibility raises questions about
the risk of iatrogenic prion spread through blood trans-
fusions and about new therapeutic strategies against this
disease.
CANNABINOIDS AMELIORATE CEREBRAL
DYSFUNCTION IN EXPERIMENTAL HEPATIC
ENCEPHALOPATHY VIA AMP-ACTIVATED
PROTEIN KINASE
Y. Dagon,1 Y.Avraham,1 Y.Ilan,2 R.Mechoulam,3
andE.M.Berry1
1DepartmentofHumanNutritionandMetabolism,
BraunSchoolofPublicHealth,FacultyofMedicine,
TheHebrewUniversity,Jerusalem91120,Israel
2TheLiverUnit,HadassahUniversityHospital,EinKerem,
Jerusalem,Israel
3DepartmentofMedicinalChemistryandNaturalProduct,
MedicalFaculty,TheHebrewUniversity,Jerusalem91120,
Israel
Hepatic encephalopathy (HE) is a neuropsychiatric disorder
of unknown pathogenesis caused by acute or chronic liver
failure. We studied the etiology of cerebral dysfunction in
a murine model of HE, induced by either bile duct ligation
or thioacetamide administration. We report that stimulation
of cerebral AMP activated protein kinase (AMPK), a ma-
jor intracellular energy sensor, is a compensatory response
to liver failure. This function of AMPK is regulated by en-
docannabinoids. The cannabinoid system controls systemic
energy balance via both cannabinoid receptors type 1 (CB1)
and 2 (CB2). Under normal circumstances AMPK is medi-
ated by CB-1 whilst CB-2 is barely detected. In contrast, liver
failure stimulates the expression of the cannabinoid receptor
type 2 (CB-2). Administration of Δ9-tetrahydrocannabinol
(THC) augmented AMPK activity and restored brain func-
tion in WT mice but not in their CB-2 KO littermates. These
results suggest that HE is a disease of energy ﬂux. CB-2 sig-
naling is a cerebral stress response mechanism and makes
AMPK a promising target for its treatment by manipulation
of the cannabinoid system.
MISMATCH NEGATIVITY AND THE RELATIONS
BETWEEN SENSITIVITY TO FREQUENCY DEVIANCE
AND TO STANDARD PERTURBATION
L.Daikhin1,2 andM.Ahissar2,3
1HadassahMedicalSchool,TheInstituteofMedicalSciences,
Jerusalem,Israel
2DepartmentofPsychology,TheHebrewUniversity,
Jerusalem91010,Israel
3InterdisciplinaryCenterforNeuralComputation,
TheHebrewUniversity,Jerusalem91010,Israel
Mismatch negativity (MMN) is an automatic response pro-
duced mainly by the auditory cortex to an oddball presented
in a sequence of sounds. The magnitude of MMN mono-
tonically increases with increasing degree of deviance. We
now asked whether roving the standard stimulus interacts
with MMN sensitivity to frequency deviance. We assessed
the MMN of 10 participants to 3 diﬀerent deviants (8, 40
and 100%) in 3 separate sessions. In each session 2 diﬀer-
ent paradigms were applied. In one (ﬁxed), the 1000Hz ref-
erence was presented with 90% probability, and deviant in
10%.Inthesecond(roving),eachof10stimuliwaspresented
with 10% probability. Nine stimuli were clustered around
1000Hz (980, 985, 990, 995, 1000, 1005, 1010, 1015, 1020)
and the 10th was the deviant. We asked whether the MMN
response would be similarly aﬀected by roving the standard
under each of the deviant conditions. We found that, when
averagedacrossparticipants,MMNamplitudeincreaseswith
increasingdeviance(2.2±1.6,4.3±1.7,6.1±1.8microV,resp)
and roving the standard decreases its amplitude to the same
degreeforalldeviants(1.06±0.8,3.19±1.1,5.33±1.8microV ,
resp). Thus, at the group level, sensitivity to deviance and
to standard consistency seem independent. However, this
grand average results from opposing trends at the single sub-
ject level. Half the subjects showed increased MMN roving-
induced-impairment with increasing deviance, whereas half
the subjects showed the reverse pattern. We conclude that,
consistent with a passive model of adaptation determined by
the probability of stimulus speciﬁc repetition, MMN sensi-
tivity to the 2 manipulated factors seems independent. How-
ever, further within subject, assessments are required to de-
termine whether this conclusion is true for single subject re-
sponses.
Acknowledgments: we thank Yael Handler, Mor Nahum, and
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REGULATION OF Ca2+ CHANNEL GATING BY THE
CYTOSOLIC DOMAIN AND AUXILIARY SUBUNITS
AND PROTEINS
N.Dascal
SacklerFacultyofMedicine,TelAvivUniversity,
TelAviv69978,Israel
L-type Ca2+ channels are crucial for the contraction of
cardiac and smooth muscle and play important roles in26 Neural Plasticity
neuronal functions. The main subunit of these channels,
Cav1.2, is encoded by a multiexon gene (more than 50 ex-
ons).Alternativesplicinggivesrisetomanyisoformsthatap-
pear to be tissue-speciﬁc. Human Cav1.2 gene has two alter-
native initial exons that encode two channel isoforms: long
NT alpha 1C starting with 46-amino acid (aa) encoded by
exon 1a, and a short-NT Cav1.2 staring with 16-aa encoded
by the alternative exon 1. The long-NT Cav1.2 is predomi-
nant in the heart, short-NT isoforms prevail in smooth mus-
cle and brain. We show that the initial segment of the long-
NT Cav1.2 is an inhibitory module (NTI module) that re-
duces the maximal open probability, Po, max, and its dele-
tiongreatlyincreasesCa2+orBa2+currentsviaL-typechan-
nels. Removal of the NTI module reduces the enhancement
of currents caused by coexpression of the beta subunit, Cav-
b. However, puriﬁed NT does not interact with the beta
subunit, suggesting an allosteric eﬀect. By mutagenesis we
mapped the NTI module to the ﬁrst 20 amino acids of the
long-NT and demonstrated that only the cardiac but not the
brain/smoothmuscleisoformpossessesthatNTImodule.By
measurements of channel currents, surface expression and
single-channel properties, we found that the NT inhibitory
module exclusively regulates a single function of the Cav-b
subunit: the increase in Po, max. The NT of Cav1.2 contains
binding sites for calmodulin (CaM) and for the neuronal
Ca2+-binding protein 1, CaBP1, but the function of these
sites is not known. CaBP1 counteracts the CaM-dependent
channel inactivation caused by Ca2+ inﬂux. Deletions in NT
lessen the eﬀect of CaBP1 by shifting the voltage dependency
of components of Ca-dependent inactivation. We propose
a model that provides a framework in which to study how
the cytosolic segments of Cav1.2, the beta subunit, CaM, and
CaBP1 regulate channel function.
S u p p o r t e db yB S Fa n dI S F .
ATTENTIONAL PERSEVERATION AFTER NEONATAL
NITRIC OXIDE INHIBITION IS NORMALIZED BY
CLOZAPINE AND GLYB AGONISTS BUT NOT
HALOPERIDOL: A NEURODEVELOPMENTAL MODEL OF
NEGATIVE SYMPTOMS IN SCHIZOPHRENIA
A.DeLevieandI.Weiner
Departmentofpsychology,TelAvivUniversity,
TelAviv69978,Israel
Animal models of schizophrenia increasingly reﬂect the con-
sensus that schizophrenia is a neurodevelopmental disorder.
Based on evidence of abnormalities in nitric oxide (NO) sys-
tem in schizophrenia that are of a neurodevelopmental ori-
gin,weinvestigatedtheeﬀectsofearlypostnatalNOsynthase
(NOS) inhibition on the development of latent inhibition
(LI) in rats. LI is a cross-species phenomenon, in which re-
peatednonreinforcedpreexposuretoastimulusresultsinthe
development of inattention to the stimulus, which interferes
with its subsequent conditioning. We found that neonatal
NOS inhibition did not aﬀect LI at prepubertal age, but led
totheemergenceofanabnormallypersistentLIatadulthood
in male but not in female rats. Because attentional perse-
veration and gender diﬀerences are associated with negative
symptomatology, abnormally persistent LI following neona-
tal NOS inhibition may be relevant to this symptomatology.
Insupport,thiscognitiveabnormalityexhibitedapharmaco-
logical proﬁle characteristic of negative symptoms, whereby
it was reversed by drugs enhancing NMDA receptor func-
tion glycine and D-cycloserine and by clozapine but not by
haloperidol. In addition, we found that NOS inhibition led
to decreased sensitivity to the locomotor-stimulating eﬀects
of amphetamine and this eﬀect was evident already at pre-
pubertal age, possibly representing a “prodromal state” fully
expressed in adulthood. These results suggest that neonatal
NOSinhibitionmayprovideaneurodevelopmentalmodelof
negative symptoms of schizophrenia that mimics its tempo-
ral course and predicts responsiveness to atypical neurolep-
tics and putative drugs.
IMPACT OF THE MUSCARINIC-SENSITIVE POTASSIUM
CURRENT (M-CURRENT) ON NEURONAL EXCITABILITY
AND TRANSMITTER RELEASE IN
HIPPOCAMPAL NEURONS
N.Degani-Katzav,A.Peretz,andB.Attali
DepartmentofPhysiologyandPharmacology,
SacklerFacultyofMedicine,TelAvivUniversity,
TelAviv69978,Israel
The M-current is a subthreshold, slowly activating and
noninactivating voltage-gated potassium current that con-
trols neuronal excitability by limiting repetitive ﬁring. The
KCNQ2/Q3 channel complex was identiﬁed as the molecu-
lar correlate of the M-current. Mutations of the KCNQ2 and
KCNQ3 genes lead to BFNC, a neonatal form of epilepsy.
The objective of this research was to evaluate the impact
of M-channels on neuronal excitability and transmitter re-
lease in hippocampal neurons. Spontaneous excitatory and
inhibitory post synaptic currents (sEPSCs and sIPSCs) were
recorded from cultured primary hippocampal neurons. The
impact of the M-channels on sEPSCs and sIPSCs was eval-
uated using the inhibitor linopirdine, and the openers reti-
gabine and diclofenac. Our results indicate that blockade of
theM-channelactivitybylinopirdine markedlyenhancesthe
frequency of sEPSCs and sIPSCs. On the contrary, enhanc-
ing the M-channel activity markedly reduces the frequency
of sEPSCs and sIPSCs. In addition, the spiking pattern of
sEPSCs was changed following the addition of M-current
blocker or openers. The impact of the M-channels on minia-
ture EPSCs (mEPSCs) of hippocampal neurons was also
evaluated. Preliminary results indicate that blockade of the
M-channel activity by linopirdine enhanced the frequency of
mEPSCs in two out of seven cells. Immunocytochemical ex-
periments indicate the presence of KCNQ2 subunits in both
glutamatergicandGABAergichippocampalneuronsasiden-
tiﬁed with antibodies directed against the synaptic markers
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location, substantial KCNQ2 immunoreactivity was clearly
co-localized with vGlut1 and GAD 65 at synaptic varicosi-
ties. In all, our data indicate that in addition to their so-
matic/axonal location, presynaptic M-channels may play a
substantial role in regulating the release of glutamate and
GABA to dampen neuronal excitability.
Supported by ISF (672/05) and the Keren Wolfson Family
Funds to the third author.
EXPRESSION OF SOLUBLE GUANYLYL
CYCLASE ALPHA IN LOCUST EYES:
A RE-EVALUATION
A.Delago,1 S.R.Ott,2 andM.R.Elphick3
1DepartmentofLifeSciences,BenGurionUniversityof
theNegev,BeerSheva84105,Israel
2DepartmentofZoology,UniversityofCambridge,UK
3SchoolofBiologicalandChemicalScience,QueenMary
UniversityofLondon,UK
One potential source of cGMP in the locust eye is the ni-
tric oxide-activated enzyme soluble guanylyl cyclase (SGC).
Functional SGC is a heterodimeric dimeric protein com-
prised of an alpha subunit and a beta subunit. Elphick and
Jones (1998) developed antibodies to a conserved region of
Drosophila SGC alpha to investigate the expression of this
subunit in the locust nervous system. Three antisera, XA4,
XB3, and XC3, recognized a SGC alpha-like protein (circa
65kDa) in locust tissue (Elphick and Jones, 1998). Immuno-
cytochemical analysis of locust brain with XA4 and XC3,
but not with XB3, revealed staining in antennal mechanore-
ceptors and in antennal lobe olfactory interneurons. In the
retina of locust eyes very strong staining was observed in the
perirhabdomeric compartment of each ommatidium, sug-
gesting that SGC may be involved in locust phototransduc-
tion. However, 65kDa is less than the molecular mass of
Drosophila SGC alpha (circa 75kDa; Shah and Hyde, 1995).
Moreover, the expression levels of the putative SGC alpha
subunit in locust photoreceptor cells could not explain the
twofold nitric oxide donor induced increase in cGMP levels
inlocusteyes(JonesandElphick,1999)thatseemedverylow
in comparison to what was reported for other species (Shah
and Hyde, 1995; Stone and Marletta, 1994). Using Western
blot analysis of tissue homogenates of wild type and SGC al-
pha mutant Drosophila we thus ﬁrst established that the an-
tisera against the X-peptide region in Drosophila SGC alpha
do recognise this subunit in ﬂies. This analysis revealed that
XB3, but not XA4 or XC3, is the most speciﬁc of the avail-
able X-peptide antisera. Using XB3 antisera we then reinves-
tigated the expression pattern of the SGC alpha-like protein
in locust brain and eye tissue. It appears that this subunit
might not be as abundant as previously assumed, shedding
ad i ﬀerent light on the role of NO-cGMP signaling in locust
phototransduction.
This work was supported by grants awarded to the third author
by the BBSRC (Grant numbers S03858 and S11816).
SENSORY-EVOKED CEREBRAL BLOOD FLOW
RESPONSES IN AWAKE MONKEY V1 RECORDED IN
LARGE VASCULAR NETWORKS AT MICRO-VASCULAR
RESOLUTION
T. Deneux,1,3 I.Vanzetta,2 S.Fisher,2 A.Grinvald,3
O. Faugeras,1 andG.S.Masson2
1Team“Odyssee,”EcoleNormaleSuperieuredeParisand
INRIASophia-Antipolis,France
2Team“DynamiquedelaVisionetdel’Action,”INCM,
CNRS-UMR6193,Aix-MarseilleUniversity,France
3DepartmentofNeurobiology,WeizmannInstituteof
Science,Rehovot76100,Israel
The widespread use of hemodynamics-based functional
brain mapping techniques (in particular fMRI) underscores
the importance of detailed, physiologically realistic, hemo-
dynamic response models. The accuracy of such models has,
however, remained limited due to an incomplete character-
ization of the various response components and their in-
terplay. Their improvement requires measures at ﬁne spa-
tial scales, allowed by optical imaging techniques. Here, we
present a new method based on computer vision algorithms
to record cerebral blood ﬂow (CBF) at micro-vascular reso-
lution, by tracking moving red blood cells (RBCs) in indi-
vidual vessels of the superﬁcial cortical vasculature and esti-
mating their velocity, from high spatiotemporal resolution
(15micron, 5ms) optical imaging data. Experiments were
held on the awake, ﬁxating monkey, recording in the pri-
mary visual cortex. Using the periodic modulation of the
CBF by the heart beat as a gauge signal, we ﬁrst tested our
motion extraction algorithms by comparison with simulta-
neously performed laser doppler CBF measurements. The
much smaller CBF responses to a visual stimulus could also
be detected, in individual elements of the cortical microvas-
culature. The results indicate the presence of compartment-
speciﬁc responses. Further development of the image pro-
cessing algorithms such as automatic vessel selection will
allow obtaining high-resolution CBF maps. Those will be
useful to characterize, at ﬁne spatial scale, the vascular dy-
namics resulting from neuronal activation, thus providing
(i) phenomenological input for constraining multicompart-
ment hemodynamic response models, as well as (ii) further
insights on which part of the active vascular response best
colocalizes with sites of increased neuronal activity.
Partial support from the European project FACETS, FRM fel-
lowship (IV).
NEUROPATHIC PAIN: MECHANISMS AND HERITABILITY
M.Devor
DepartmentsofCellandAnimalBiologyandof
Neurobiology,LifeScienceInstituteandResearchonpain
Center,TheHebrewUniversity,Jerusalem91010,Israel
I n j u r yt oa x o n si nt h ep e r i p h e r a ln e r v o u ss y s t e ma tl e a s t
partially blocks the ﬂow of aﬀerent information from the28 Neural Plasticity
periphery to the central nervous system. When this occurs,
we expect there to be a loss, or at least a blunting, of sen-
sation. Yet clinical experience shows that neural injury is fre-
quentlyaccompaniedbyampliﬁedanddistortedsensationin
the form of allodynia, hyperalgesia, hyperpathia, and ongo-
ing neuropathic pain. At its most extreme, for example, in
the case of phantom limb pain in amputees, traumatic neu-
ropathy appears to create elaborate sensations from no input
at all. Accumulating evidence points to abnormal discharge
originating in the peripheral nervous system as both a pri-
mary nociceptive signal, and as a factor that triggers and dy-
namically maintains central sensitization. This motivates ex-
amination of the causes of the abnormal discharge. Axotomy
induces alteredregulation of gene expression in primary sen-
sory neurons in the aﬀected dorsal root ganglia (DRGs), and
to a certain extent, in intact neighboring ganglia. Key among
these changes are alterations in the expresssion of ion chan-
nels and the consequent emergence of high-frequency sub-
threshold oscillatory potentials and depolarizing afterpoten-
tials (DAPs). The emergence of intrinsic resonant properties
in these neurons alters their fundamental impulse generat-
ing capability, and promotes abnormal repetitive ﬁring. Axo-
tomy also triggers a change in the expression of certain pep-
tide neurotransmitters which may render neurons that for-
merly triggered only touch sensation now to trigger pain. In-
dividual and strain diﬀerences have been identiﬁed in the
extent to which these phenotypic changes occur. A conse-
quence is major heritable diﬀerences in susceptibility to neu-
ropathic pain.
ROLE OF PKC IN GNRH ACTIVATION OF
EXTRACELLULAR SIGNAL-REGULATED KINASE (ERK)
AND JUN N-TERMINAL KINASE (JNK)
M.Dobkin-Bekman,1 Z.Naor,1 andR.Seger2
1DepartmentofBiochemistry,TelAvivUniversity,
TelAviv69978,Israel
2DepartmentofBiologicalRegulation,TheWeizmann
InstituteofScience,Rehovot76100,Israel
The role of PKC isoforms in GnRH-stimulated MAPK was
examined in gonadotrope cell lines. Incubation of the cells
withGnRHresultedinaprotractedactivationofERK1/2and
aslowerandtransientactivationofJNK1/2.GnRHinduceda
rapid (1–3 minutes) translocation of PKCalpha to the mem-
brane, followed by redistribution to the cytosol. PKCdelta
and PKCepsilon seem to localize to the golgi, followed by re-
distribution to the perinuclear zone and a slow translocation
to the membrane (30 minutes) in GnRH-treated cells. The
pan PKC isoforms inhibitor, GF 109203X, nearly abolished
GnRH stimulation of ERK1/2, but only reduced JNK1/2
activation by 50%. The cPKC inhibitor, Go 6976, reduced
GnRH stimulation of ERK1, but markedly inhibited ERK2
activation and abolished GnRH stimulation of JNK1/2. The
selective PKCdelta inhibitor, rottlerin, markedly inhibited
GnRHstimulationofERK1/2withlittleeﬀectonJNK1/2.GF
109203X abolished TPA-stimulation of ERK1/2 and JNK1/2.
As with GnRH, Go 6976 was a more potent inhibitor of
TPA stimulation of ERK2 (60%) versus ERK1 (20%), but
JNK1/2 activation was abolished. Unlike GnRH, rottlerin re-
duced signiﬁcantly TPA signaling to JNK1/2. Coexpression
of GFP epitope-tagged ERK and dominant negative plasmids
of PKCalpha and PKCdelta revealed that PKCalpha plays a
partial role in ERK activation by GnRH, with a prominent
role for PKCdelta. A cPKC isoform is involved in both GnRH
and TPA-stimulation of JNK1/2, while PKCdelta participates
in TPA but not in GnRH signaling to JNK1/2. Comparing
the alphaT3-1 to the more mature LbetaT-2 gonadotropes
revealed that the role of PKC in GnRH to ERK signaling di-
minishes with maturation of pituitary gonadotropes and the
maturation has produced a switch in the relative sensitivity
of ERK1 versus ERK2 to the PKC isoforms inhibitors. The
above data suggest that GnRH and TPA activate ERK and
JNK by common and separate PKC isoforms and indicate for
the ﬁrst time diﬀerential role of PKC in ERK1 versus ERK2
activation.
S u p p o r t e db yI S F ,G I F ,a n dA d a m sS u p e rC e n t r ef o rB r a i n
S t u d i e sa tT e lA v i vU n i v e r s i t y .
ISOFORM SPECIFIC EFFECTS OF ApoE4
ON THE FORMATION OF SOLUBLE ABETA
OLIGOMERS IN VIVO
I.DolevandD.M.Michaelson
DepartmentofNeurobiochemistry,TelAvivUniversity,
TelAviv69978,Israel
ApoE4, the major genetic risk factor of Alzheimer’s disease
(AD), is associated with increased deposition of amyloid-
beta (Abeta). Recent evidence suggests that the pathologi-
cal eﬀects of Abeta are mediated by soluble oligomers which
are formed during the early stages of the amyloid cascade.
The objective of our work was to characterize the initial ag-
gregation stages of Abeta in vivo and the eﬀects thereon of
apoE4. This was performed by prolonged inhibition of the
Abeta degrading enzyme neprilysin and examination of the
resulting eﬀects on the levels, sizes, and chemical composi-
tion of brain Abeta oligomers in apoE transgenic mice. This
revealed that the total levels of soluble Abeta increased sim-
ilarly and progressively for at least one month in brains of
apoE4 transgenic mice and of transgenic mice which express
the AD benign allele, apoE3. In contrast, the extent and ki-
netics of oligomerization of Abeta were markedly aﬀected
by the apoE genotype. The extent to which soluble Abeta
oligomerize was ﬁrst examined by size ﬁltration. This re-
vealed the occurrence of a population of Abeta oligomers of
which those sized about 30–50kD were speciﬁcally elevated
in apoE4 mice. Characterization of these apoE4 stimulated
oligomers and determination of their exact size and cellular
location revealedthattheyarecomposedofSDSstablebands
with apparent molecular weight of 40 and 55kD which were
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revealed that the levels of intact apoE were similar in the
apoE3andapoE4mice.Incontrast,theextentofapoEdegra-
dation was speciﬁcally elevated intracellularly in the apoE4
mice. These ﬁndings suggest that the 40 and 55kD Abeta
oligomers are preferentially stabilized by apoE4 intracellu-
larly and that these oligomers may mediate the pathological
eﬀects of apoE4. The mechanism underlying the stimulation
of Abeta oligomerization by apoE4 and the role of apoE frag-
mentation in this process will be discussed.
THE EFFECT OF COMBINED ADMINISTRATION OF
ATYPICAL ANTIPSYCHOTICS AND SELECTIVE
SEROTONIN REUPTAKE INHIBITORS
ON THE FIRING ACTIVITY OF SEROTONIN
AND NOREPINEPHRINE NEURONS
E.Dremencov,M.ElMansari,andP.Blier
InstituteofMentalHealthResearch,UniversityofOttawa,
1145CarlingAve,Ottawa,Ontario,CanadaK1Z7K4
The atypical antipsychotics risperidone and olanzapine were
previously shown to reverse the escitalopram-induced inhi-
bition of norepinephrine (NE) neuronal ﬁring activity (Psy-
chopharmacol 181 : 126, 2005; Dremencov et al, Biol Psy-
chiatry Epub 2006, August 23). Thus, nonresponse to selec-
tive serotonin (5-HT) reuptake inhibitors (SSRIs) in some
depressive patients may be explained by a decreased NE tone
and the beneﬁcial eﬀect of atypical antipsychotics by its re-
versal. The present study aimed to determine if paliperidone
(the 9-OH metabolite of risperidone) exerts distinct eﬀects
on5-HTandNEneuronalactivityfromthoseofrisperidone.
It was found that the acute administration of risperidone
(0.4mg/kg, IV) produced a robust inhibition of ﬁring rate of
5-HT neurons. This inhibition was partially reversed by the
NE reuptake inhibitor desipramine (5mg/kg, IV) or by the
5-HT1A antagonist WAY 100635 (0.1mg/kg,IV)andcom-
pletely reversed when both WAY 100635 and desipramine
were given. The same degree of inhibition of 5-HT neurons
was observed after 2 or 14 days of risperidone administra-
tion (1mg/kg/d, SC). However, 1mg/kg/d of paliperidone
did not alter the ﬁring rate of 5-HT neurons neither after 2
or 14 days of administration. Paliperidone, as observed with
risperidone, did not alter the ﬁring rate of NE neurons by it-
selfbutreversedtheescitalopram-inducedsuppressionofNE
neuronal ﬁring after 2 or 14 days of coadministration. How-
ever, diﬀerently from risperidone, paliperidone coadminis-
tered with escitalopram did not elevate the ﬁring rate of NE
neurons above the value of control animals (after 2 days of
administration) and did not alter the eﬀect of sustained es-
citalopram administration on 5-HT neuronal ﬁring activity.
The capacity of paliperidone to reverse the SSRI-induced in-
hibition of NE neuronal ﬁring rate, without decreasing 5-HT
neuronal activity, suggests that paliperidone may be beneﬁ-
cial in SSRI-resistant depression.
Supported by Janssen Pharmaceuticals.
CHARACTERIZATION AND FUNCTIONAL ANALYSIS OF
THE NOVEL BRAIN GENE KIAA0863
E.Dresner,M.Kushnir,andI.Gozes
HumanMolecularGeneticsandBiochemistry,Sackler
MedicalSchool,TelAvivUniversity,TelAviv69978,Israel
KIAA0863 was recently identiﬁed by bioinformatics tools as
a paralog protein to activity-dependent neuroprotective pro-
tein (ADNP). ADNP is an 1102 amino acid protein, with
widespread expression in the brain. It was found that ADNP
protects neurons from various damages and is essential to
brain formation and to neural tube closure. KIAA0863, its
paralog protein, has 33% identity and 46% similarity with
ADNP. Like ADNP, the protein contains zinc ﬁngers motifs
and a homodomain proﬁle, which characterize transcription
factors.KIAA0863isubiquitouslyexpressedinthemousetis-
sues, especially in the brain. Its messenger RNA has been de-
tected from developmental day 7.5 until birth. In the mouse
brain, high levels of KIAA0863 gene expression have been
noted. These high levels were sustained through embryo-
genesis and adulthood. In cancerous tissues such as breast
and colon cancer, an increased expression level of KIAA0863
has been found (Michal Kushnir, MS Thesis). Knock down
of KIAA0863 using RNA interference technology in P19
cells caused inhibition of the cell proliferation. When P19
cells were treated with hydrogen peroxide, knock down of
KIAA0863 reduced its toxicity and improved cell survival.
Due to the similarity between KIAA0863 and ADNP, and be-
cause of the involvement of KIAA0863 in proliferation and
cell death processes, we believe that this gene has a criti-
cal role in the nervous system. Understanding of KIAA0863
function and mechanism may shed light on processes related
with cell death, neuronal protection, and cancer. In ongoing
experiments,weareexaminingtheeﬀectofKIAA0863knock
down on the proapoptotic protein, P53.
BSF, ISF, Lily and Avraham Gildor Chair, Dr Diana, and Zel-
man Elton Lab and Allon Therapeutics.
THE ENDOCRINE REGULATION OF
BUTYRYL CHOLINESTERASE IN
ADULT MALE DYSTROPHIN-DEFICIENT
(MDX) MICE
A.R.Durrant,L.Tamayev,L.Dalkian,A.Sheinfeld,
andL.Anglister
DepartmentofAnatomyandCellBiology,TheHebrew
UniversityMedicalSchool,Jerusalem91120,Israel
Cholinesterases (ChEs) include acetylcholinesterase (AChE)
and butyrylcholinesterase (pseudocholinesterase, BuChE)
and are abundant in the nervous system and other tissues.
While the role of AChE in terminating cholinergic trans-
mission is well established, the role of BuChE is not clear,30 Neural Plasticity
although it can substitute for AChE in neurotransmission
(eg, in AChE knockout) and acts as a scavenger for anti-
cholinesterases. Recent evidence suggests that both enzymes
may function in normal development of the nervous sys-
temandparticipateinneurodegenerativediseases.Ourstudy
examines the involvement of ChEs in the pathologies of
dystrophin-deﬁcient mutant (mdx) mice, the animal model
of Duchenne muscular dystrophy. We have previously shown
that adult female mdx muscles are malformed with distorted
neuromuscular junctions and impaired regulation of acetyl-
cholinereceptors.Furthermore,theBuChEactivityinfemale
mdx sera was signiﬁcantly lower than in wild-type (wt). Be-
cause serum BuChE in rats is modulated by gonadal steroids
and is down-regulated via circulating testosterone (T) in
males, we tested such an inﬂuence in mdx mutants. Sera
of adult (17–23 weeks old), male mdx and wt mice were
assayed for BuChE activities by hydrolysis of butyryl- and
acetyl-thiocholine substrates, using selective inhibitors. We
ﬁrst conﬁrmed that BuChE is also reduced in male mdx sera
when compared to wt. Second, to determine the eﬀect of re-
moval of T on male ChE levels, we examined mdx and wt
sera 6 days after orchidectomy. While total BuChE activity in
wt sera increased by almost 19%, the BuChE levels in mdx
sera stayed unchanged after castration, thus remaining sig-
niﬁcantly below normal wt level and almost 30% lower than
wt-castrate.Together,itispossiblethatthelackofdystrophin
in mdx-mice aﬀects the endocrine regulation of circulating
BuChE. The endocrine regulation of ChEs is further inves-
tigated at the level of neuromuscular junctions in mdx and
wt-mice.
S u p p o r t e db yM D A( L A ) .
VOLTAGE-GATED POTASSIUM CHANNELS
AND NEURONAL EXCITABILITY IN PROTEIN
TYROSINE PHOSPHATASE EPSILON
KO MICE
S.Ebner,1 Z.Tiran,2 A.Elson,2 andB.Attali1
1DepartmentofPhysiologyandPharmacology,
SacklerFacultyofMedicine,TelAvivUniversity,
TelAviv69978,Israel
2DepartmentofMolecularGenetics,TheWeizmannInstitute
ofScience,Rehovot76100,Israel
Proteintyrosinephosphataseepsilon(PTPepsilon)isstrong-
ly expressed in the nervous system; however, little is known
about its physiological role. We have previously shown that
mice lacking PTP epsilon (PTPe KO) exhibit increased activ-
ity of delayed-rectiﬁer, voltage-gated potassium (Kv) chan-
nels in sciatic nerve tissue and in primary Schwann cells.
In this study we show that PTPe KO mice exhibit a de-
creased current density of the delayed-rectiﬁer Kv channels
in cultured cortical pyramidal neurons. In addition, the ex-
tent of C-type inactivation of delayed-rectiﬁer K+ currents
was weaker in PTPe KO mice compared to WT. In trans-
fected CHO cells, constitutively active Y527F Src kinase pro-
foundly reduced the delayed-rectiﬁer Kv1.2 and Kv7.2/Kv7.3
currents and cotransfection with PTP epsilon signiﬁcantly
relieved the Src kinase-induced inhibition. The PTP epsilon
dependentincreaseinKv1.2currentwasnotobservedwhena
substrate-trappingmutantofPTPepsilonwasused.Intrans-
fected HEK 293 cells, the levels of tyrosine phosphorylation
of Kv1.2 channels is high in the presence of Y527F Src while
it remains low upon expression of PTP epsilon. Hence, the
eﬀects of PTP epsilon on Kv channels are cell-type speciﬁc,
inducing a decrease of current in Schwann cells and enhanc-
ing the delayed-rectiﬁer current in cortical pyramidal neu-
rons. This PTP dependent enhancement may be partly due
to dephosphorylation and modulation of Kv1.2 activity. We
are currently investigating whether PTP epsilon plays role in
brain excitability through the regulation of delayed-rectiﬁer
Kv channels by shaping the ﬁring pattern of pyramidal
neurons.
Supported by ISF (672/05) and the Keren Wolfson Family
Funds to the third author.
NEUROPATHIC PAIN: WHAT IS IT AND WHY
IS IT INTERESTING?
E.Eisenberg
PainReliefUnit,DepartmentofNeurology,
RambamMedicalCenter,Haifa,Israel
According to recent estimates, two million Americans suﬀer
from neuropathic pain. Neuropathic pain may result from
a large variety of insults to the peripheral or central so-
matosensory nervous system such as trauma, inﬂammation,
ischemia, and metabolic and neoplastic disorders. Common
examples of peripheral neuropathic pain include diabetic
neuropathy, post-herpetic neuralgia (PHN) and trigeminal
neuralgia. Central post-stroke pain, pain in multiple sclero-
sis, and post-spinal cord injury pain are examples of central
neuropathic pain. The main clinical characteristics of neu-
ropathic pain are continuous or intermittent spontaneous
pain, typically burning, aching, or shooting in quality, and
abnormal sensitivity of the painful site to normally innocu-
ous stimuli such as light touch by garments, running wa-
ter or even wind (allodynia). Neuropathic pain, like many
other forms of chronic pain, often negatively eﬀects qual-
ity of life. Neuropathic pain is an interesting phenomenon
for the following reasons. (a) While blocking pain path-
ways is an eﬀective way of reducing “normal pain,” para-
doxically injuries to pain pathways often produce “abnor-
mal” neuropathic pain. (b) Patients sometimes experience
neuropathic pain in an otherwise numb area. (c) Neuro-
pathic pain sometimes spreads beyond the territory of ini-
tial nerve injury. (d) Neuropathic pain tends to persist for
extended periods (even years). (e) Neuropathic pain tends
nottorespondtosimpleanalgesics(ie,acetaminophen,non-
steroidal anti-inﬂammatory drugs), and only partially and
unpredictably to antidepressants, anticonvulsants, opioids,
and other drugs.Abstracts of the 15th Annual Meeting of the Israel Society for Neuroscience 31
A GAIN MODEL TO EXPLAIN THE STATISTICAL
PROPERTIES OF MOTOR CORTICAL TUNING CURVES
B.Engelhard,1,2 M.Safran,4 N.Zach,1,2 D. Inbar,1,2
Y.Grinvald,2 E.Vaadia,1,2 andH.Sompolinsky1,3
1InterdisciplinaryCenterforNeuralComputation(ICNC),
TheHebrewUniversity,Jerusalem91010,Israel
2PhysiologyDepartment,HadassahMedicalSchool,
TheHebrewUniversity,Jerusalem91120,Israel
3RacahInstituteofPhysics,TheHebrewUniversity,
Jerusalem91010,Israel
4InstituteofLifeSciences,TheHebrewUniversity,
Jerusalem91010,Israel
What features underlie the statistical properties of neural re-
sponses? In this work we have analyzed the directional tun-
ing of single units recorded in motor cortex of monkeys per-
forming a center-out task. We have found distinctive distri-
butions of tuning shape parameters such as mean ﬁring rates
and modulation amplitude, and strong positive correlations
between them. In order to explain these ﬁndings we pro-
pose a model that assumes that the synaptic inputs to diﬀer-
ent neurons are Gaussian sources modulated by independent
neuronal gain. The parameters of the Gaussian distributions
of sources as well as the shape of the gain distribution were
estimated by the expectation-maximization (EM) algorithm.
We ﬁnd that the resultant statistical model accounts for the
observed shape of histograms of tuning properties as well as
their correlations. We propose that gain modulation plays an
important role in the diverse response properties of cortical
neurons. Our work oﬀers a useful method of recovering such
factors from the observed distribution of responses in corti-
cal populations.
Supported by Israel Science Foundation, Bundesministerium
f¨ ur Bildung und Forschung, and US-Israel BSF.
LAMINAR DIFFERENCES IN SENSORY-MOTOR
CORTICAL ACTIVITY BETWEEN 6-OHDA AND
CONTROL RATS
A.EshelandG.Goelman
DepartmentofMedicalBiophysicsandNuclearMedicine,
HadassahMedicalSchool,TheHebrewUniversity,
Jerusalem91120,Israel
Parkinson’s disease (PD) is a human neurodegenerative dis-
order caused by loss of dopaminergic brain cells. The lack
of dopamine alters the function of the basal ganglia—cortex
circuit, resulting in the well-known symptoms of the disease.
We aim to test if the low dopamine levels alter cortical func-
tional architecture in the laminar level. High spatial resolu-
tion fMRI data from somato-sensory cortex of unilateral 6-
OHDA (a PD rat model) (N = 7, 22 sets) and sham operated
(N = 7,23sets)ratswerecollected.Thewell-studiedforepaw
electric stimulation paradigm was used for sensory stimu-
lation. fMRI activity maps have shown higher activity vol-
umeandvalueinthecontralateraltothestimulationforepaw
(which is also the 6-OHDA lesioned hemisphere) in the sen-
sory cortices of both 6-OHDA and sham rats. However, we
found an additional signiﬁcant diﬀerence, in favorite to the
same hemisphere, in the 6-OHDA motor cortex while the
sham rat did not show any diﬀerence. In a deeper inspection
of the cortex layers proﬁle, we observed that the main activ-
ityvolumewascenteredaroundlayer4intheshamratswhile
in the 6-OHDA rats, stronger activity volume and value were
observed in higher layers (around 2-3), decreasing moder-
ately towards deeper layers.
RHYTHMIC MOTOR PATTERNS INDUCED BY
ENDOGENOUS AND EXOGENOUS
ACETYLCHOLINE IN THE ISOLATED SPINAL
CORD OF THE NEONATAL RAT
A.Etlin,E.Finkel,L.Anglister,andA.Lev-Tov
DepartmentofAnatomyandCellBiology,
TheHebrewUniversityMedicalSchool,Jerusalem91120,
Israel
The ability of the neurotransmitter acetylcholine (ACh) to
produce coordinated rhythmic patterns was studied in iso-
lated brainstem spinal cord preparations of neonatal rats,
using bilateral recordings from sacral and from ﬂexor- and
extensor-dominated lumbar ventral roots, and intracellu-
lar recordings from spinal motoneurons. Elevation of the
endogenous concentration of ACh by application of the
cholinesterase blocker edrophonium (Edro) produced non-
stationary rhythmic activity in the thoracolumbar (TL) and
sacrocaudal (SC) segments. Cross-wavelet analysis of the
data revealed epochs of locomotor-like activity (left-right +
ﬂexor extensor alternation, 26% of the preparations) fol-
lowed either by alternating left-right pattern with ﬂexor-
extensor synchronicity, bilaterally synchronous rhythm, or
irregular bursting patterns. The TL and SC rhythms exhib-
ited strong longitudinal coupling under these conditions.
Speciﬁc application of Edro/ACh to the TL or SC segments
produced bursting activity only in the segments onto which
thedrugswereadded.StimulationofSC-aﬀerentsortheven-
tromedial medulla in the presence of Edro/ACh produced
locomotor-like activity and alternating left-right bursting in
the TL and SC segments, respectively. Immunocytochemical
studies revealed clusters of cholinergic ventral horn and cen-
tral canal-adjacent neurons in all studied segments (L2, L5,
S1, S2). Cholinergic neurons were also found in the inter-
mediolateral and sacral parasympathetic nuclei of L2 and S1.
ACh is suggested to activate various components of the pat-
tern generating circuitry at the TL and SC spinal segments
and thereby produce diverse rhythmic patterns. The cou-
pling between the rostral and caudal rhythmogenic networks
is achieved only as the excitability of the TL and SC networks
iselevatedsimultaneously.Theassociationbetweentheiden-
tiﬁedclustersofcholinergicneuronsdescribedaboveandthe
ACh induced motor patterns will be discussed.32 Neural Plasticity
EFFECTIVE CONNECTIVITY WITHIN THE DISTRIBUTED
CORTICAL NETWORK FOR FACE PERCEPTION
S.FairhallandA.Ishai
InstituteofNeuroradiology,UniversityofZurich,Switzerland
Face perception elicits activation within a distributed cor-
tical network that includes visual (“core”), as well as lim-
bic and prefrontal (“extended”) regions. We used fMRI at
3T and dynamic causal modeling (DCM) to investigate the
functional organization within and between the core and the
extended systems. We predicted that, due to the pivotal role
of the fusiform gyrus in face perception, ventral rather than
dorsal regions of the core system would inﬂuence regions of
theextendedsystem.Wefurtherhypothesizedthatemotional
and famous faces would diﬀerentially alter functional cou-
pling within the extended system. Ten subjects viewed var-
ious face stimuli (unfamiliar, emotional, and famous faces)
while functional images were acquired. Conventional SPM
analysis revealed activation in visual, limbic, and prefrontal
face-selective regions. DCM analysis revealed that the core
system has a hierarchical, feed-forward architecture, with the
inferior occipital gyrus separately and directly inﬂuencing
ventral (fusiform gyrus) and dorsal (superior temporal sul-
cus) regions. To investigate the interaction between the core
and extended system, the amydgala, inferior frontal gyrus,
and the orbitofrontal cortex were selected, and models were
compared, varying either fusiform gyrus or superior tem-
poral sulcus inﬂuence on each region of the extended sys-
tem. We found that the fusiform gyrus provided the domi-
nant causal inﬂuence on the amygdala, inferior frontal gyrus
and orbitofrontal cortex. Moreover, analysis of eﬀective con-
nectivity within the extended system showed that emotional
faces increased coupling between the fusiform gyrus and the
amygdala, whereas famous faces increased connectivity be-
tween the fusiform gyrus and the orbitoforntal cortex. Our
results demonstrate content-speciﬁc dynamic alterations in
the functional coupling between visual-limbic and visual-
prefrontal face-responsive pathways.
“SHAPING BEHAVIOR”: RELATING SHAPE,
STRUCTURE, AND FUNCTION IN
ONE-DIMENSIONAL NEURAL CULTURES
O.Feinerman,2 A.Rotem,1 andE.Moses1
1WeizmannInstituteofScience,Rehovot76100,Israel
2MemorialSloan-KetteringCancerCenter,Israel
Patterning neural cultures into functional microcircuits [1–
3] has both conceptual implications for integrating sin-
gle neuron properties into global brain function [4]a n d
importance for brain-computer interfacing. However, two-
dimensional cultures grown in vitro connect randomly and
as yet do not have computation capabilities. By tailoring net-
w o r k so n t oav a r i e t yo f1 Ds t r u c t u r e s[ 5, 6], we controlled
connectivity and shaped the activity patterns, yielding oper-
ational transmission lines, threshold devices, logical “AND-
gates,” and “diodes.” These neuronal devices constitute an
important step towards the design of in vitro microcircuits
and the understanding of in vivo ones.
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ANALYSIS OF VOLTAGE SENSITIVE DYE IMAGING
DATA OBTAINED FROM A PRIMATE IN DIFFERENT
STATES OF AROUSAL BY COMPUTATIONAL
TOPOLOGY TECHNIQUES
T. Fekete,1,2 D. B. Omer,1 I.Pitowsky,3 andA.Grinvald1
1DepartmentofNeurobiology,WeizmannInstituteof
Science,Rehovot76100,Israel
2TheInterdisciplinaryCenterforNeuralComputation,
TheHebrewUniversity,Jerusalem91010,Israel
3DepartmentofCognitiveScience,TheHebrewUniversity,
Jerusalem91010,Israel
Organisms endowed with complex nervous systems exhibit
diﬀerent states of arousal (alertness, quiet wakefulness, sleep,
etc). What are the systematic diﬀerences in the cortical ac-
tivity which constitute such states? We reason that two types
of diﬀerences should exist: (1) within a state instances of ac-
tivity should exhibit characteristic structure, as indicated by
macroscopic measurements of the cerebral electrical activ-
ity (ie, EEG), (2) the structure of the activity sets associated
with diﬀerent states should reﬂect the diﬀerence in the or-
ganism’s perceptual (and cognitive) capacity given its state
of arousal. To explore these ideas we analyze voltage sensi-
tive dye imaging data recorded from a primate in three con-
ditions (1) under anesthesia, (2) with closed eyes, and (3)
while viewing visual stimuli. To explore the ﬁrst question
we extract from frames captured during 1-second record-
ings measures pertaining to characteristic structure, such as
measurements of randomness and typical correlation struc-
tures. In order to characterize the structure of activity sets we
employ diﬀerent measures to probe the data ranging from
quantitative (computation of homology) to more qualitative
means which allow for visualization (such as geometric dif-
fusiontechniques).Weﬁndthatgivenastate,corticalactivityAbstracts of the 15th Annual Meeting of the Israel Society for Neuroscience 33
does indeed exhibit characteristic structure: activity becomes
less random, more regularly distributed in space and time,
more correlated, and has typical distribution of spectral en-
ergy in speciﬁc spatial-temporal bands, as arousal increases
(eg, (1)⇒(2)⇒(3)). These phenomena are very robust and
thus allow not only perfect classiﬁcation of activity accord-
ing to state, but also noticeable conﬁdence margins. Also, we
show preliminary results lending some support to the idea
that the structure (eg, the topology and geometry) of activity
sets is markedly diﬀerent between the conditions examined.
POLYAMINES: ENDOGENOUS BLOCKERS OF Na
CHANNELS IN NEOCORTICAL NEURONS
I.A.Fleidervish
KoretSchoolofVeterinaryMedicine,TheHebrewUniversity
ofJerusalem,Rehovot,Israel
Somata and processes of central neurons contain a mix-
ture of molecularly distinct voltage-gated Na channels. Fast-
inactivating, transient current through these channels plays
a central role in initiation and propagation of action poten-
tials. The same channels give a rise to a more slowly inacti-
vating, persistent Na current, whose functional importance
relates to dynamic control of the neuronal input-output re-
lationship. Here, We present the ﬁrst evidence that the avail-
ability of both transient and late Na channels in neocorti-
cal neurons is controlled by ubiquitous polyamine (PA) sub-
stances, spermine, and spermidine. We also show that while
somatodendritic Na channels are extremely sensitive to PA
modulation,theaxonalchannels(presumablyNav1.6)areei-
ther less sensitive or resistant. These ﬁndings identify a novel
mechanism whereby changes in PA metabolism, either asso-
ciated with normal brain states and stimuli or with patho-
physiological conditions, can profoundly inﬂuence Na chan-
nel availability, and thereby modify neuronal excitability.
SupportedbygrantsfromtheIsraelScienceFoundationandthe
United States-Israel BSF.
SYNAPTIC ZINC REGULATES PROTEIN EXPRESSION OF
ZNT-1 AND METALLOTHIONEIN I/II IN
THE MOUSE BRAIN
M.Forberg,V.Elgazar,T.Kaisman,I.Sekler,and
Z.Silverman
ZlotowskiCenterforNeuroscience,BenGurionUniversityof
theNegev,BeerSheva84105,Israel
Release of glutamate at excitatory synapses in the mam-
malian forebrain is accompanied by release of chelatable
zinc. The function of this zinc remains enigmatic, and
though a role in intracellular signaling has been convinc-
ingly demonstrated in recent years. Zinc maintains a com-
plex reciprocal relationship with the proteins that man-
age it intracellularly, including zinc transporters (ZnT) and
metallothioneins (MT), termed here zinc homeostatic pro-
teins (ZHPs). Objectives. To determine the role played by
synaptic zinc on expression of ZHPs, we assessed relative
expressions of ZnT-1 and MT I/II in the brains of ZnT-
3 knockout and strain-matched control mice. Mice miss-
ing the gene encoding ZnT-3, involved in the transport of
zinc into presynaptic vesicles of glutamatergic neurons, lack
synaptic zinc. Methods. Autometallography immunohisto-
chemistry/ﬂuorescence Western blot analysis and densito-
metric analysis. Results. Immunoﬂuorescence for ZnT-1 was
signiﬁcantlyreducedinneuronsinhippocampus(CA3,DG),
OB (mitral, periglomerular), and cerebellar Purkinje cells of
ZnT-3 KO mice from P19 compared to wild-type controls.
Roughly 50% of control values for strongly labeled Purkinje
cells were observed in the cerebellum and in the OB. Num-
bers of MT I/II-labeled astrocytes were also signiﬁcantly re-
duced in the brains of the ZnT-3 KO mice. Western blots
indicated a 4–50% reduction in ZnT-1 in all regions exam-
ined. Conclusions. The reduction in immunoreactive ZHPs
observed in ZnT-3 KO mice indicates that while not required
for initial expression of ZnT-1 and MT I/II, synaptic zinc is
required for achievement or maintenance of normal levels of
both proteins in the mouse brain.
Supported by ISF Grant no 572/04 to the ﬁfth author.
CB1 RECEPTOR BLOCKADE IN NEWBORN MICE
PREVENTS SUCKLING: RECEPTOR MECHANISM AND
ORAL-MOTOR COMPETENCE
E.Fride,1,2 H.Braun,1 N.Arshavsky,1 H.Dahan,1 and
H.Seltzman3
1DepartmentofBehavioralSciences,CollegeofJudeaand
Samaria,Ariel,Israel
2DepartmentofMolecularBiology,CollegeofJudeaand
Samaria,Ariel,Israel
3RTIInternational,ResearchTrianglePark,NC,USA
We have shown previously that blockade of the cannabinoid
CB1 receptor in newborn mice interferes with the initiation
of milk suckling and thus severely impairs growth and de-
velopment. These studies utilized the CB1 receptor antago-
nist/inverse agonist rimonabant (SR141716) and suggested
that an oral-motor deﬁcit underlies the impaired suckling.
However, general motor development was also aﬀected by ri-
monabant. Here, we extend our observations (1) on the role
of the sucking mechanism in the growth deﬁcit and (2) to
aﬃrm neutral blockade of the CB1 receptor, as opposed to
an inverse agonism mechanism by the use of a novel, neu-
tral CB1 antagonist. Experiment 1. Pups were injected with
rimonabant (10–20mg/kg). In order to investigate whether
CB1 receptor blockade impairs sucking, independently of a
generalmotordeﬁcit,neonateswereplacedinadishcontain-
ingamilk/creammixture.Growthandsurvivalwerenowsig-
niﬁcantly improved in rimonabant-treated pups. Experiment
2. Pups were injected with HS1 (12.5–25mg/kg) and were
assessed daily for weight gain, milk ingestion, and body tem-
perature. Signiﬁcant developmental delays were recorded in
the HS1 pups. Conclusions. (a) Neutral CB1 receptor antago-
nismisresponsiblefortherimonabant/HB1-inducedgrowth34 Neural Plasticity
failure and (b) oral motor competence is the psychobio-
logical mechanism underlying the impaired feeding in the
CB1 receptor-blocked pups. Further, “Nonorganic failure-
to-thrive” (NOFTT) aﬄicts 2–4% of infants and is charac-
terized by growth failure without any known organic cause.
Researchers have hypothesized a “biological vulnerability”
leading to hypotonia, deﬁcient oral-motor function and im-
paired suckling. Our studies suggest that the syndrome ob-
served in newborn pups with blocked CB1 receptors may
serve as the ﬁrst animal model for NOFTT.
Suppported by Danone Research Institute Israel; by CJS fellow-
ships to the second, third, and fourth authors; and by EF Inter-
nal CJS grant.
REVERSAL OF MEMORY LOSS BY LIPOPHILIC MEMORY
MODULATORS IN THE 3XTGAD TRANSGENIC MOUSE
MODEL OF ALZHEIMER’S DISEASE
J.E.Friedman,1 V.K.MadalaHalagappa,2
M.P.Mattson,2 andA.Kozak1
1D-Pharm,Ltd,Rehovot,Israel
2LaboratoryofNeuroscience,NationalInstituteon
Aging/NIH,Baltimore,MD,USA
Transition metals such as zinc and copper contribute to the
pathologies inherent in Alzheimer’s disease (AD), includ-
ing APP processing, amyloid-beta aggregation and release of
cytokines. We have shown that the membrane active metal
chelator (MAC) DP-109 inhibits plaque formation in aged
female APP-transgenic Tg2576 mice [1], as well as reduces
the release of Il-1b and TNFa from microglia. The ques-
tion remains as to whether such treatment can reduce or
prevent memory loss? We tested a triple transgenic mouse
model (3xTgAD) of AD, expressing mutations in presenilin-
1, APP (Swedish mutation) and tau (P301L), at 5–9 and
14–18 months of age. Mice were administered either vehi-
cle, DP-109 (5mg/kg/day), or DP-460 (10mg/kg/day), po
starting at 5 or 14mo of age for 3 months, followed by
Morris water maze testing (MWM) while continuing treat-
ment. Nine mo mice learned to ﬁnd the hidden platform
in the MWM with no memory impairment nor any signif-
icant diﬀerence between the groups, whereas 18mo 3xTgAD
mice did demonstrate signiﬁcant memory acquisition im-
pairments.OnthefourthdayoftheMWMtrial,micetreated
with the MAC molecules demonstrated a signiﬁcantly im-
proved ability to ﬁnd the hidden platform as compared to
the na¨ ıve and vehicle-treated mice, 20 ±4sversus37±4.6s,
P<. 01, respectively. By the ﬁfth day of testing DP-109 and
DP-460 treated mice acquired the hidden platform as eﬀec-
tivelyasdidthe9mooldmice.Performanceintheprobetrial
taskwasalsosigniﬁcantlyimprovedinagedmicetreatedwith
DP-109 and DP-460. The swimming speed remained fairly
constant across the groups. These results further support the
idea that endogenous metals contribute to the pathology of
AD and that administration of therapeutic agents, even after
the reported onset of AD pathology, can reverse progressive
memory loss in 3xTg-AD mice. Lipophilic metal chelators
such as DP-109 and DP-460 appear to be promising thera-
peutic agents against AD.
The ﬁrst and fourth authors are employees of D-Pharm, Ltd.
This work was supported by NIH Intramural Funding.
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DOC2B MODULATES THE EXOCYTOTIC RESPONSE IN
A CALCIUM-DEPENDANT MANNER
R.Friedrich,1 A.J.Groffen,2 O.Gutman,1 Y. I. Henis,1
M.Verhage,2 andU.Ashery1
1DepartmentofNeurobiochemistry,TheGeorgeSWise
FacultyofLifeSciences,TelAvivUniversity,Israel
2DepartmentofFunctionalGenomics,Centerfor
NeurogenomicsandCognitionResearch,TheNetherlands
Calcium-dependent exocytosis is regulated by a vast number
of proteins. The aim of our work is to investigate the role of
DOC2 in the exocytosis process. DOC2 protein family con-
tains 3 isoforms which have two tandem C2 domains; C2
domains associate with phospholipids in Ca2+-dependent
manner. We use adrenal chromaﬃn cells as our model sys-
tem for neurosecretion and overexpressed DOC2 in these
cellsusingtheSemlikiForestVirussystem.BothDOC2Aand
-B have high calcium sensitivity; they translocated from the
cytosol to the plasma membrane at extremely low [Ca2+]i,
half-maximal translocation occurred at 478nM and 175nM
[Ca2+]i for DOC2A and -B, respectively. Thus, DOC2A and
-B are extremely sensitive to small changes in [Ca2+]i. These
changes occur when the vesicles in the neurosecretory cell
undergo priming. We hypothesized that DOC2 aﬀects ex-
ocytosis and that its translocation has a physiological role.
Therefore we created a mutant DOC2B that is constantly at
the plasma membrane. To check the diﬀerences between the
eﬀect of the wt and the mutant DOC2B on the exocytotic re-
sponse, we performed amperometry experiments where we
depolarized the cells using KCl in a repetitive manner. Both
wtandmutantDOC2Benhancedexocytosisintheﬁrststim-
ulation. Yet, while the wt DOC2B increased the exocytotic
response in a constant manner throughout the six applica-
tions, the ability of the mutant DOC2B to increase the exo-
cytotic response decreasedwithin eachapplication. This sug-
gests that translocation of DOC2B is important for its activ-
ity. To pinpoint the exact step where DOC2B is involved, we
usedmembranecapacitancemeasurementsandﬂashphotol-
ysis of caged-Ca2+. We found that the wt DOC2B increased
the fast burst, while the mutant DOC2B had a smaller eﬀect
on the fast burst. The second ﬂash revealed that while the wt
DOC2B increased the eﬀect, the mutant did not diﬀer from
control cells. Our results suggest that DOC2B modulates the
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BRAIN NETWORK SUPPORTING LONG-TERM
MEMORY FORMATION UNDER REAL-LIFE-LIKE
VIEWING CONDITIONS
O.Furman,1 U.Hasson,2 D. Clark,2 Y.Dudai,1
andL.Davachi2
1DepartmentofNeurobiology,WeizmannInstituteof
Science,Rehovot76100,Israel
2DepartmentofPsychologyandCenterforNeuralScience,
NewYorkUniversity,USA
Episodic memory formation and its neural correlates are
commonly studied using paradigms employing individual
trials devoid of a continuous context outside of the labora-
tory setting. In contrast, real-life episodic memory is the re-
sult of on-going encoding within a highly contextualized and
dynamically changing framework. In order to investigate hu-
manmemoryunderconditionsthatmorecloselymimicreal-
lifeencodingsituations,wehadsubjectsviewonaudio-visual
TV sitcom while undergoing fMRI scanning and eye-motion
monitoring. Three weeks later, a subsequent memory test,
comprised of 77 questions targeting unique narrative events
dispersed evenly (∼20s) throughout the movie, was admin-
istered. Behavioral measures indicate that subjects’ memory
performancefordetailsofthenarrativethatwereprobedwas
verygood(∼68%correct).ToanalyzethefMRIdata,weused
linear modeling and a novel analysis based on intersubject
correlationtoisolateregionsrelevanttofreeviewing(Hasson
et al, 2004) and regions correlated with later memory perfor-
mance. Speciﬁcally, we created maps revealing activated vox-
els that are more correlated across all of our subjects when
subjects later recall or recognize that portion of the sitcom
compared to when they do not remember it. First, we repli-
cate the results of Hasson et al (2004). Second, our analy-
sis reveals a network of brain regions in which the intersub-
ject correlations based on later memory outcome are distinct
from those that show correlations when memory formation
is not considered. Convergent, yet interestingly diﬀerent re-
sults were obtained using the more conventional general lin-
ear modeling. These diﬀerences will be discussed. These data
extend traditional subsequent memory ﬁndings of diﬀeren-
tialactivityintask-relevantregionstoarichanddynamicsit-
uation that is more ecologically valid than more traditional
experimental learning paradigms.
Supported by the NYU Weizmann Institute Collaborative Fund
in the Neuroscience (to the ﬁfth and fourth authors) and an
HFSP long-term fellowship (to the second author).
A “DEPRESSIVE-LIKE” STATE INDUCED IN
COCKROACHES BY A WASP’S STING INTO BRAIN
R.Gal,T.Gavra,andT.Libersat
ZlotowskiCenterforNeuroscience,BenGurionUniversityof
theNegev,BeerSheva84105,Israel
The parasitoid wasp A compressa stings a cockroach and in-
jects a venom cocktail directly into its brain. The sting dra-
matically reduces motor activity and the stung cockroach
fails to initiate spontaneous locomotion and escape re-
sponses to tactile stimuli. Although the stung cockroach is
not paralyzed, it appears to have lost the motivation to initi-
ate movement as if in a depressive-like state. To explore this
idea, we compared stung to control cockroaches in two be-
havioralparadigms.First,byapplyingelectricshocksofmea-
surable amplitude, we show that the threshold voltage re-
quired to elicit escape is signiﬁcantly higher in stung cock-
roaches. This elevated threshold can be only partially ex-
plained by an unspeciﬁc anesthesia since the startle (noci-
ceptive)responsetotheshockismodulatedtoalesserextent.
Second, by submitting cockroaches to the forced swimming
test, we show that swimming duration is signiﬁcantly re-
duced in stung cockroaches. Yet, during swimming episodes,
stung cockroaches show normal interleg coordination, step-
ping frequency range and correlation between stance dura-
tion,dischargerateoflegmuscles,andcyclefrequency.How-
ever, for a given stepping frequency, the discharge rate of leg
muscles is decreased in stung cockroaches, suggesting a re-
duction in excitability of motor centers. These results suggest
that the unique venom of A compressa manipulates central
mechanisms involved in modulating the “motivational” state
of its insect prey. Furthermore, this behavioral manipulation
can be analyzed and quantiﬁed using established paradigms
in mammalian research.
NEURORESCUE (NEUROGENESIS) AND LIMITED
TYRAMINE POTENTIATION BY THE NOVEL
MULTIFUNCTIONAL ANTI-PARKINSON’S DRUG, M30
[5-(N-METHYL-N- PROPARGYAMINOMETHYL)-8-
HYDROXYQUINOLINE]
S.Gal-Benari,1 H.Zheng,2 M.Fridkin,2 and
M.B.H.Youdim1
1EveTopfCenter,FacultyofMedicine,Technion–Israel
InstituteofTechnology,Haifa32000,Israel
2TheWeizmannInstituteofScience,Rehovot76100,
Israel
M30 is a propargylamine-derived multifunctional neuropro-
tective drug, in vitro and in vivo, with iron chelating-radical
scavenging and selective brain monoamine oxidase (MAO)-
A and B inhibitory activity. In culture studies it rescues SH-
SY5Y cells from apoptotic cell death induced by serum with-
drawal and induces GAP-43 and neurite proliferation. In the
present study, its in vivo neurorescue activity has been stud-
ied in chronic doses (0.5,1,2.5mg/kg/day, 14 days) adminis-
tered orally to mice subsequently to MPTP (4 × 24mg/kg).
It signiﬁcantly rescued cell function of striatal dopamin-
ergic neurons as indicated by dopamine elevation and de-
crease in the levels of its metabolites, dihydroxyphenyl acetic
acid, and homovanilic acid at all doses examined. Further-
more, increased compensatory tyrosine-hydroxylase activity
wasnoted. Intheseregardsitbehavesverysimilarly tothees-
tablished neurogenesis activity of rasagiline, which involves
activation of tyrosine kinase receptor signaling pathway,36 Neural Plasticity
resultingfromitspropargylmoietyandnotMAOinhibition.
One of the limitations of MAO inhibitors as antidepressants
oranti-Parkinson’s drugsistheirabilitytopotentiate thecar-
diovascular eﬀect of tyramine, resulting from inhibition of
systemic MAO-A. M30 (5, 10mg/kg IP) selectively inhibited
brain (striatum and hippocampus) MAO-AB by more than
85% and raised striatal levels of dopamine, noradrenaline
and serotonin, with little inhibition of liver and small intes-
tine enzymes. In contrast to the nonselective MAO inhibitor
tranylcypromine (10mg/kg IP), which fully inhibits MAO-
AB in the brain and systemic organs and potentiates tyra-
mine cardiovascular eﬀect, M30 exhibited a limited eﬀect. Its
tyramine potentiation limitation, the ability to raise brain
levels of aminergic neurotransmitters, and its neurorescue
activity in the MPTP model make this drug potentially an
important agent for prevention and treatment of PD and de-
pression.
IS THE OPIOID SYSTEM INVOLVED IN
COCKROACH HYPOKINESIA INDUCED BY
A PARASITOID WASP?
T.Gavra,R.Gal,andF.Libersat
DepartmentofLifeSciencesandtheZlotowskiCenter
forNeuroscience,BenGurionUniversity,
BeerSheva84105,Israel
Opioid receptors and their endogenous ligands are known
to exist in insects. Opioid-like substances have a wide range
of eﬀects, from “analgesia” and modulation of the threshold
for escape, to feeding and heart rate variability. A cockroach
stung by the wasp A compressa, although not paralyzed, be-
comes hypokinetic and fails to initiate escape responses to
nociceptive stimuli. The venom is injected directly into the
cockroach cephalic ganglia, and its eﬀect takes place 30 min-
utes after the sting and persists for a few days. To explore the
possibility that the venom induces hypokinesia by manipu-
lating opioid systems, we ﬁrst injected cockroaches with the
nonspeciﬁc opioid antagonist Naloxone and tested their re-
sponses to electric shocks of diﬀerent amplitudes. Naloxone
induced a minor, dose-dependant “analgesic” eﬀect persist-
ing for two hours. However, escape responses were readily
initiated in these cockroaches when the nociceptive thresh-
old was reached. Next, we injected cockroaches with Nalox-
one just prior to stinging by A compressa.I nc o n trastt ost un g
cockroaches injected with saline, stung cockroaches treated
with Naloxone readily initiated escape responses similar to
control cockroaches injected with Naloxone. Furthermore,
this eﬀect disappeared after two hours, consistent with the
time course of Naloxone’s eﬀect alone. Thus, the opioid an-
tagonist delayed the eﬀect of the venom on threshold for es-
cape. These results suggest that the venom of A compressa
may act via opioid systems in the CNS of its cockroach prey
to induce hypokinesia. If true, to our knowledge, this would
be the ﬁrst evidence of a behavioral manipulation of one in-
sect by another mediated via the opioid system.
Supported by BSF Grant 2001044.
THE CONNECTION BETWEEN EATING BEHAVIOR AND
THE ESTROUS CYCLE IN OLETF RATS LACKING
CCK-1 RECEPTORS
V.M.Gelbar,M.Schroeder,A.Krause,A.Weller,and
O.Zagoory-Sharon
Bar-IlanUniversity,RamatGan,Israel
The OLETF rat has been extensively studied as a model of
hyperphagia, obesity, and diabetes mellitus. Diﬀerent animal
models of obesity exhibit a correlation between obesity and
infertility. These rats exhibit disruptions in their estrous cy-
cles that are expressed by longer cycles and less days of ovu-
lation. Furthermore, it is known that eating behavior of fe-
males varies across the estrous cycle, also because of ﬂuctua-
tions in levels of estradiol and its interaction with CCK. Pre-
vious studies, on diﬀerent strains, have shown that weight
loss is associated with the return of diﬀerent fertility func-
tions, and the normalization of the estrous cycle. The pur-
poseofthepresentstudyistobetterunderstandtheinﬂuence
of obesity on the estrous cycle of the OLETF rats, from a de-
velopmental point of view, beginning at puberty until early
adulthood. In addition, we are assessing the eating behavior
of the rats across the diﬀerent stages of the estrous cycle. This
was of special interest because of the unique mutation (lack
of CCK-1 receptors) of our rats. The ﬁrst group consists of
LETO females fed ad libitum (control). The second group
consists of OLETF females fed ad libitum. The third group
of rats is undergoing weight normalization through food re-
striction to the amount of food eaten by the control group-
theLETOrats(pairfeeding).ThefourthgroupofOLETFhas
permanent access to running wheels. A ﬁfth group controls
for the eﬀect of exercise on the estrous cycle and intake, in
the LETO rat. Preliminary results on the eﬀect of weight loss
on the estrous cycle and eating behavior will be presented.
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ANALYSIS OF PAR6C GENE EXPRESSION AND
SCREENING OF PAR6C-NULL MICE FOR
BEHAVIORAL ABNORMALITIES
S.Gelkop,1 H.Karpman,1 H.Golan,2 andN.Isakov1
1DepartmentofMicrobiologyandImmunology,
BenGurionUniversityoftheNegev,BeerSheva84105,
Israel
2DepartmentofDevelopmentalandMolecularGenetics,
BenGurionUniversityoftheNegev,BeerSheva84105,
Israel
The multimeric complex that includes Par6, Par3, and atyp-
ical protein kinase C (aPKC) is evolutionarily conserved
and functions in various cell polarization events in a wide
range of organisms. It is essential for early development of
manytissueswhereittagssubcellulardomainsatlocationsin
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vivo function of the murine Par6C gene and to test its role in
embryonictissuedevelopment,wehavegeneratedPar6Cnull
mice by introducing the ˆ a-galactosidase reporter gene into
the Par6C locus. Reporter expression analysis of the whole
mount of brains of Par6C-/- mice revealed that Par6C is ex-
pressed in restricted areas within the brain, predominantly
hippocampus and cerebellum, suggesting the potential in-
volvement of Par6C in motor functions and learning and
memory. No staining was detected in brain sample of wild-
type mice. Within the hippocampus, Par6C was expressed
predominantly at CA1, CA2, and the dentate gyrus. Staining
of the Cerebellum was detected predominantly at the granu-
lar layer. Par6C expression was observed also at the Pontine
nuclei and several other brain regions. Par6C mice showed
no obvious abnormal physical, developmental, or neurolog-
ical features. For behavioral screening we tested the mice
for locomotion activities using the open ﬁeld test, anxiety-
related responses in-light dark exploration test, motor skills
using balance beam and vertical pole assay. Signiﬁcant dif-
ferences between wt and Par6C-/- mice were obtained at the
open ﬁeld assay where the Par6C-/- mice displayed decreased
locomotor activity. Motor coordination of the Par6C-/- mice
was also signiﬁcantly impaired as detected using the vertical
pole assay. While normal mice stayed on the pole and walked
up the entire length of the pole, the Par6C-/- mice were less
motile, tended to walk down the pole, and fell down after
relatively short time periods, suggesting that Par6C may be
involved in motor coordination and balance.
THE ANTIDEPRESSANT EFFECT OF SUBCONVULSIVE
ELECTRICAL STIMULATION OF THE
PREFRONTAL CORTEX AS COMPARED TO
ELECTROCONVULSIVETHERAPY
R.Gersner,I.Musseri,D.Taliaz,andA.Zangen
WeizmannInstituteofScience,Rehovot76100,Israel
Electroconvulsive therapy (ECT) is the most eﬀective treat-
ment for depression. Despite the great eﬃcacy of this treat-
ment it is not widely used due the associated adverse side
eﬀects (eg, short term memory loss). Although it has been
used for almost a century, the exact mechanism of its action
is not clear. ECT stimulates the whole brain, however it is
likely that only speciﬁc brain regions are responsible for me-
diation of the therapeutic eﬀect. Our aim was to test whether
subconvulsive electrical stimulation (SCES) of the prefrontal
cortex can induce antidepressant eﬀects and alter levels of
BDNF in reward-related brain regions. We used the chronic
mild stress (CMS) model in rats, which induces depressive
behaviors, followed by repeated (10 days) application of ECT
or SCES delivered to speciﬁc brain sites by unilateral (left
side)implantationofanelectrode.Eachtreatmentgroupwas
compared to a sham stimulated control group. Anhedonia
(sucrose preference), exploration and home-cage locomo-
tion were measured after treatment. Rats were sacriﬁced and
punchesofvariousbrainregionsweretakenforBDNFevalu-
ation by ELISA. Both ECT and SCES of the prefrontal cortex
had therapeutic eﬀect in some behavioral tests and induced
changesinBDNFlevels.However,onlyECTinducedimpair-
ment in short-term memory. These results suggest that sub-
convulsive electrical stimulation is as eﬀective as ECT with-
out its side eﬀect and point to the important role of the PFC
in the pathology of depression. Finding of brain regions in
which SCES is eﬀective in treating depressive behavior may
advance development of new therapeutic strategies such as
deep transcranial magnetic stimulation.
TWO DIFFERENT STRATEGIES TO ACCESS
SEMANTIC KNOWLEDGE
A.Gigi1 andK.Shultz2
1DepartmentofBehavioralSciences,CollegeofJudeaand
Samaria,Ariel44837,Israel
2TheJosephSagolNeuroscienceCenter,ShebaMedical
Center,TelHashomer52621,Israel
People are known to diﬀer in their cognitive style (eg, vi-
sual/semantic). The current research explored whether these
two cognitive styled people use diﬀerent approaches in re-
trieving information from semantic knowledge. Nineteen
participants(aged13–50)completedtwocomputerizedtests:
the ﬁrst is naming test that includes 40 objects pictures; half
of them are pictured from a conventional viewpoint (usual)
and other half pictured from unconventional viewpoints
(unusual). Participants were instructed to name the object
as fast as they can. Answers and reaction times (RT; ms) were
recorded (Gigi et al [1]). The second test included 20 stimuli;
each has four items with two extraordinary items, one func-
tional and the other is visual. Participants were instructed to
choose one extraordinary item out of the four. Answers and
RT were recorded. For each participant a semantic index was
created (according to his/her visual/functional extraordinary
selections) and each participant was noted as having either
a “visual” or “semantic” style. Accordingly, the sample was
splited into two groups: 13 semantic and 6 visual. Mean age
was similar in the two cognitive styled groups. In addition,
there was no diﬀerence in the percent of the correct answers
between groups in the naming test (usual or unusual con-
ditions). However the “semantic” group responded signiﬁ-
cantly faster than the “visual” one in the two tests. According
to Evans dual task theory [2], we assume that there are two
possible strategies for accessing the “semantic” knowledge.
The “semantic strategy” uses more automatically processes
whilethe“visualstrategy”usesimaginaryandconsciouspro-
cesses.
The study was supported by Samaria and Jordan Rift R & D
Center.
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JEWISH RELIGIOUS BELIEF: IS IT ENOUGH
TO REDUCE ANXIETY?
A.Gigi1 andM.Papirovitz2
1DepartmentofBehavioralSciences,CollegeofJudeaand
Samaria,Ariel,Israel
2TheJosephSagolNeuroscienceCenter,ShebaMedical
Center,TelHashomer52621,Israel
Several studies have shown a correlation between the degree
of religiousness and the intensity of symptoms in patients
with obsessive-compulsive disorder (OCD). In these cases, a
similarity between religious practices (rituals) and compul-
sive rituals in OCD patients was suggested (Greenberg et al
[1]). In addition, studies have found that varied aspects of
religiousness often correlate with better mental health and
lower-anxiety levels (Gigi et al [2]). However, these studies
did not distinguish religious belief from religious rituals. In
thecurrentstudy,weinquiredhealthysubjects;allwerewith-
out psychiatric or neurological diagnosis (by self report). We
used Spielberger questioner [3] to assess level of anxiety, and
a religiousness questioner that included 25 items covering
two domains of religiosity: religious belief and religious ritu-
als. A signiﬁcant correlation was found between level of reli-
gious faith and level of religious rituals. Nevertheless, a neg-
ative correlation was found between level of anxiety and the
participants’ strictness for Jewish religious rituals. No signif-
icant diﬀerences were found between anxiety and religious
belief. To the best of our knowledge, this is the ﬁrst study to
separate religious belief and religious practices and to show
association between level of anxiety and religious rituals. Ac-
cordingly, we suggest that Jewish religious rituals can reduce
anxiety levels in healthy people.
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REGIONALLY SPECIFIC ADAPTATION DYNAMICS IN
HUMAN VENTRAL STREAM VISUAL AREAS
S.Gilaie-Dotan,Y.Nir,andR.Malach
NeurobiologyDepartment,WeizmannInstituteofScience,
Rehovot76100,Israel
The phenomenon of fMR-adaptation (fMR-A), that is, re-
duced activity to a repeatedly presented image, has been
observed in high-level object areas, and serves as a tool to
reveal traits of underlying neuronal populations. Here we
tested the dynamics of fMR-A, and investigated whether
they are determined by cortical region, or depend on the
type of stimuli being viewed. Nine healthy subjects under-
went fMRI scans (GE 1.5T), while viewing a single grayscale
image (either face or house) for 21 s followed by a ﬁxa-
tion period of 21s. Subjects were engaged in a demanding
attentional task, reporting minute contrast changes in the
stimuli that rarely occurred. Category-selective regions and
retinotopicbordersweredeﬁnedseparately.Ourresultsshow
ac l e a rd i ﬀerentiation in adaptation dynamics within the
ventral stream. Face-selective regions, both ventrally (FFA)
and more dorsally (OFA) showed a moderate initial adap-
tation eﬀect followed by a sustained level of activity for
both face and house images. In contrast, the house-related
CoS region showed a rapid initial decline followed by sus-
tained activity for houses, while dropping essentially to base-
line for faces. The object-related LO exhibited slower con-
tinuous adaptation decline throughout the block for both
categories. Interestingly, within the regions, the decline of
the signal from the peak activation did not depend on the
viewed category (preferred or nonpreferred). Thus, our re-
sults demonstrate that the functional diﬀerentiation in ven-
tral stream regions is evident not only in their functional
selectivity but also in their adaptation dynamics. Since the
more peripherally-biased, house-related CoS region showed
a sharp clear-cut drop in its activity levels, compared to
the more foveally-biased face- and object-related regions,
we would like to propose that the neuronal computational
mechanisms within object-selective cortex are driven by
center-periphery organization, and not by category-speciﬁc
features.
Supported by ISF Center of Excellence, The Clore Center, The
Dominique Center, and The Moscona Fund.
ALTERATIONS IN RAT BRAIN mRNA LEVELS
FOLLOWING SARIN EXPOSURE
V.Givant-Horwitz,I.Rabinovitz,J.Kapon,andE.Gilat
DepartmentofPharmacology,IsraelInstituteofBiological
Research,Ness-Ziona,Israel
Convulsions are common features of organophosphates
(OP) exposure. The initiation and the early phase of OP-
induced seizures are predominated by cholinergic mecha-
nisms and the propagation and the maintenance are mainly
noncholinergic. In the present study, the changes in mRNA
levels of acetylcholinesterase (AChE), choline acetyltrasns-
ferase (ChAT), glutamic acid decarboxylase (GAD) 65 and
67, bax and bcl-2 were measured in rat hippocampus and
cortex, 2 hours and 24 hours post sarin exposure, us-
ing RT-PCR. The eﬀects of antidotal treatments including
TMB-4 and atropine (TA) 1min post sarin, alone or with
the addition of immediate (1min post sarin) or delayed
(15min post sarin) midazolam were evaluated as well. Two
hours following sarin, the hippocampal mRNA levels of all
the genes, except for GAD67, were reduced in convulsive
untreated animals. At 24 hours post exposure, elevations
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increments of cortical mRNA levels of GAD65, GAD67, and
bax, together with signiﬁcant loss of body weight and poor
physical conditions, were observed in the untreated rats.
Similar results were obtained in rats treated with TA alone.
When immediate midazolam was added, mRNA levels and
clinical conditions were as in na¨ ıve animals. However, if mi-
dazolam was delayed, mRNA levels and clinical conditions
varied. These ﬁndings imply that in the hippocampus, 24
hours post sarin exposure, there are requirements for acetyl-
choline (ACh) and gama-butyric acid (GABA) synthesis,
and possible cell death process, reﬂected by the elevation in
mRNA levels of ChAT, GAD67, and bax, respectively. Similar
indications for ACh and GABA requirements were obtained
when inadequate treatment, TA alone, was used. GABA de-
ﬁciency and cell death process were indicated in cortex at 24
hours post sarin in cases of inadequate treatments. Overall,
these ﬁndings may lead to the development of novel thera-
peutic options for cases of insuﬃcient early treatments.
DIFFERENTIAL GENE EXPRESSION IN THE FETAL
CEREBELUM FOLLOWING MATERNAL HYPOXIA
AND MAGNESIUM SULFAT LOAD
H.M.Golan,1 T. Levav,1 V.Caspi,2 andR.J.Perez-Polo3
1DevelopmentalGeneticsandZlotowskiCenterfor
Neuroscience,BenGurionUniversity,BeerSheva84105,Israel
2BioinformaticsCoreAcility,NIAN,BenGurionUniversity,
BeerSheva84105,Israel
3DepartmentofBiochemistryandMolecularBiology,UTMB,
Galveston,TX,USA
Prenatal hypoxia ischemia is a major cause of neurodevel-
opmental impairment in the newborn, with life span mo-
tor and intellectual outcomes. It was suggested that MgSO4
(Mg) protects the fetus from excitotoxic brain injury caused
by hypoxia. In our previous studies in a mouse model of ma-
ternal hypoxia (H) we have shown that Mg partially prevents
damage to the Purkinje cells and the granular layer in the
cerebellum. In the current study we apply gene chip method-
ology in order to identify genes aﬀected by maternal H and
Mg. This was tested in the cerebellum of mice fetus (embry-
onic day 17), 2 hours after H. Gene expression was analyzed
using Aﬀymetrix Gene Chips (mo 430 2.0). Comparison of
gene expression in the control group (saline treated followed
by exposure to atmosphere air) to H group (saline, followed
by 2 hours exposure to 9% oxygen and 3% CO2) revealed
that the expression of 124 genes was modiﬁed (P<. 01). H
induced upregulation of 40 genes and downregulation of 84
genes. Maternal pretreatment with Mg (4 hours, followed by
2 hours H) altered the expression of 103 genes compared to
the control (P<. 01). Of these genes, 75 were upregulated
and 28 downregulated. Only 15 similar genes were modiﬁed
in these two comparisons, indicating that Mg prevented the
majority of changes stimulated by H but on the other hand
induced robust alteration in other genes. Two genes involved
in neuron proliferation and migration were further tested.
A signiﬁcant increase in the levels of 14-3-3e protein was ob-
served in the cerebellum 2 hours after H, with or without Mg
pretreatment (P<. 01). In the hippocampus, H and MgH
increased the expression of 14-3-3e mRNA (P<. 05), how-
ever, this was not translated to changes in 14-3-3e protein. In
addition, an increase was observed in CDC42 protein in the
cerebellum following H (P<. 05) and was prevented by Mg.
In the hippocampus a tendency of decrease in CDC42 was
induced by H. Overall, H and Mg modify a diﬀerent set of
genes related to neurogenesis.
Supported by BSF Grant no 2003166.
DATA-DRIVEN CLUSTERING REVEALS A
FUNDAMENTAL SUBDIVISION OF THE
HUMAN CORTEX INTO TWO GLOBAL SYSTEMS
Y.Golland,1 P.Golland,3 S.Bentin,1 andR.Malach2
1DepartmentofPsychology,TheHebrewUniversityof
Jerusalem,Jerusalem91010,Israel
2DepartmentofNeurobiology,WeizmannInstituteof
Science,Rehovot76100,Israel
3ComputerScienceandArtiﬁcialIntelligenceLaboratory,
MIT,Cambridge,MA,USA
It is clear that major neuroanatomical organizations—apart
from their anatomical importance—also signify fundamen-
talfunctionaldistinctionsandspecializations.Here,insearch
for such global organizational principles, we applied the
well-known unsupervised clustering algorithm (K-means)
to fMRI data collected from several diﬀerent experiments.
The experiments included continuous audio-visual movie,
a block-design visual experiment, an experiment involving
internal mental tasks in the absence of input/output, and
a rest-state scan. The analysis was performed on the entire
cortical space and was limited to two-class subdivision. Our
results show that the entire cerebral cortex is naturally par-
titioned into two global systems. Importantly, this funda-
mental divide was highly consistent anatomically across dif-
ferent subjects. This clustering-based division of the cortex
into a bipartite organization is in a good agreement with our
previous study which was based on diﬀerent methods and
paradigm. In that study we suggested that the human poste-
rior cortex can be divided into two global systems: one deal-
ing with the external environement—the “extrinsic” system,
and one dealing with internal—endogenous information—
the “intrinsic system.” The intrinsic system shows substantial
anatomical similarity to the “default-mode” network, which
was shown to be deactivated by task-oriented paradigms by
several studies in the literature. To summerize, we show here,
using an objective, data-driven clustering approach, that the
human cerebral cortex has a fundamental “bi-partite” or-
ganization consisting of two complementary global systems,
dealing with the internal and external worlds.
Supported by ISF COE, Dominique Center (to the fourth au-
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DELAY, STUTTERING, AND SUBTHRESHOLD
OSCILLATIONS IN FAST-SPIKING CORTICAL
INTERNEURONS
D. Golomb,1 K.Donner,1 L.Shaham,1 D.Shlosberg,1
Y.Amitai,1 andD.Hansel2
1DepartmentofPhysiologyandZlotowskiCenterfor
Neuroscience,BenGurionUniversity,BeerSheva84105,Israel
2DepartmentofNeurophysicsandPhysiology,CNRS,France
Cortical fast-spiking (FS) interneurons display diverse ﬁr-
ing patterns, such as a prolonged delay followed by high-
frequency ﬁring in response to just suprathresold step ap-
plied current, stuttering (rhythmic bursting), and subthresh-
old noisy oscillations. We hypothesize that the various
patterns are generated by an interplay between a slowly-
inactivating d-type potassium current and the window cur-
rent of the sodium current, namely the overlap between the
activation and inactivation curves of this current. To test
this hypothesis, we construct a minimal, conductance-based
model of FS cells and investigate its behavior using the fast-
slow technique and bifurcation theory. When the sodium
windowcurrentissmall,themodelneuronﬁresatarelatively
high rate following the delay, the subthreshold voltage varies
almost linearly during ﬁring periods, the delay duration de-
pends strongly on noise, and noisy subthreshold oscillations
appear. The neuron may stutter if the conductance of the
d-current is strong enough. When the sodium window cur-
rent is large, the neuron may ﬁre at low rates, the subthresh-
old voltage during ﬁring shows inﬂection points, there are
no subthreshold oscillations and no stuttering, and the delay
duration is almost noise-independent. Intracellular record-
ing reveal examples for the two classes of ﬁring patterns. We
conclude that biological heterogeneity in the properties of
ionic channels, together with dynamical system properties,
can account for the distinct ﬁring patterns FS interneurons
exhibition.
HUNTINGTIN INTERACTING PROTEIN 1 (HIP1) IN
CLATHRIN-MEDIATED ENDOCYTOSIS AND SYNAPTIC
VESICLES RECYCLING
I.Gottfried,1 O.Yizhar,1 S.Waelter,2 E.Wanker,2
andU.Ashery1
1DepartmentofNeurobiochemistry,TelAvivUniversity,Tel
Aviv69978,Israel
2Neuroproteomics,MaxDelbrueckCenterforMolecular
Medicine(MDC),Berlin-Buch,Germany
Huntington’s disease (HD) is a late-onset progressive neu-
rodegenerative disorder caused by an expansion of a poly-Q
tract in the huntingtin (Htt) protein. In an attempt to re-
veal Htt function, several studies have tried to identify inter-
acting proteins. One of these is the Htt-interacting protein
1 (HIP1). So far it has been shown that HIP1 is related to
the process of clathrin-mediated endocytosis (CME), how-
ever, the precise step in which it participates and its exact
role are still a debate. CME is important for many central cell
functions, and in neurons it has a central role in recycling
of synaptic vesicles after stimulation. We study the involve-
ment of HIP1 and the contribution of its interaction with
clathrin in endocytosis. We show that the central fragment
of HIP1 (HIP1(218–604)) is mislocalized and creates big cel-
lular structures that contain clathrin, AP2, and EEA1. These
structures are comprised from smaller units that attach and
detach from each other dynamically. In addition, we found
some HIP1(218–604) in smaller clusters close to the plasma
membrane. To learn about the involvement of HIP1 in early
steps of CME, we followed the dynamics of ﬂuorescently
tagged clathrin and/or HIP1 or HIP1(218–604), using to-
tal internal reﬂection ﬂuorescent microscopy (TIRFM). Our
preliminary results demonstrate that the full length HIP1
particles stay close to the plasma membrane for longer times
than clathrin and are less mobile. However, HIP1(218–604)
clusters behave in a way that resembles clathrin clusters, im-
plying it lost its functionality in this step. Simultaneous ex-
pression of both clathrin and HIP1(218–604) shows mostly
overlapping patterns both in the plasma membrane and in
inner parts of the cell. In addition, we examined HIP1’s ef-
fect on synaptic vesicles recycling using styryl dyes uptake as-
says in hippocampal neurons. We show that overexpression
of HIP1 enhances styryl dyes uptake to the synapse, while
vesicles pools remain unchanged.
NAP: NEUROPROTECTION BY REDUCTION OF TAU
HYPERPHOSPHORYLATION
I.Gozes,1 I.Divinski,1 I.Vulih-Shultzman,1 K.Vered,1
N.Shiryaev,1 Y.Matsuoka,2 andP.S.Aisen2
1DepartmentofHumanMolecularGeneticsand
Biochemistry,∗ SacklerSchoolofMedicine,
TelAvivUniversity,Israel
2GeorgetownUniversityMedicalCenter,Washington,
DC,USA
∗Namependingapproval
NAP(NAPVSIPQ)isashortneuroprotectivepeptidederived
from activity-dependent neuroprotective protein (ADNP), a
protein essential for brain formation (Bassan et al [1]; Gozes
etal[2];Pinhasovetal[3]).Originalstudieshaveshownthat
ADNP (Furman et al [4]) decorate microtubules. Further
studies showed that NAP stimulates microtubule assembly
a n dr e d u c e st a uh y p e r p h o s p h o r y l a t i o ni na s t r o c y t e si nc u l -
ture (Gozes & Divinski [5]; Divinski et al [6]. Divinski et al
[7]). It is hypothesized that NAP acts, in large part, through
a reduction in tau phosphorylation with resultant eﬀects on
microtubule stabilization. This is supported by a number
of studies. In vivo studies showed that in ADNP-deﬁcient
micethereistauhyperphosphorylationthatcanbedecreased
by chronic NAP treatment. In models of neurodegenera-
tive diseases such as experimental encephalomyelitis, NAP
treatment reduced tau hyperphosphorylation in the brain.
In a model of tauopathy (triple transgenic mice expressing
an Alzheimer’s disease like phenotype), NAP reduced tau
hyperphosphorylation. Part of the NAP eﬀect may be alsoAbstracts of the 15th Annual Meeting of the Israel Society for Neuroscience 41
associated with altered regulation of the kinases that control
tau hyperphosphorylation. The functional outcome of the
increased hyperphosphorylation of tau is diminished cogni-
tivefunctionsinthecaseofADNPdeﬁciency,whichinparal-
lel studies was ameliorated by NAP treatment. In the case of
EAE, the functional outcome is paralysis, which was amelio-
rated in part by NAP treatment. Based on these preclinical
ﬁndings, Allon Therapeutics Inc, a Vancouver-based com-
pany, is conducting phase II clinical trials on NAP as a po-
tential neuroprotective drug candidate.
Supported by BSF, ISF, Gildor Chair, Elton Lab, NIA, NICHD
Intramural, Allon Therapeutics Inc.
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CORRELATED SINGLE-UNIT ACTIVITY BETWEEN
DIFFERENT EPOCHS OF SINGLE BEHAVIORAL TRIALS
IS OBSERVED IN PRIMATE MOTOR CORTEX
Y.Grinvald,1 D. Inbar,1,2 N.Zach,1,2 andE.Vaadia1,2
1PhysiologyDepartment,HadassahMedicalSchool,
TheHebrewUniversity,Jerusalem91120,Israel
2InterdisciplinaryCenterforNeuralComputation(ICNC),
TheHebrewUniversity,Jerusalem91010,Israel
Common analysis of neuronal data involves averaging of ac-
tivity across many trials or events. Hence, these techniques
fail to consider trial-by-trial variability. The objective of this
study is to examine dynamic features of neural activity as it
evolves within a single trial, while taking into consideration
the variability between trials. Thus, we asked the following
questions on a single trial basis: are the activities in early
and late epochs of a trial correlated? How does the activity in
diﬀerent epochs of a trial correlate with behavioral parame-
ters? Toaddress these questions we recorded, simultaneously,
single unit activity, using 32 independently moveable micro-
electrodes from primary motor (M1) and premotor areas of
the monkey during performance of behavioral tasks. The ba-
sic task consists of a “center-out” reaching movement per-
formed in a horizontal plane. The analysis reveals signs for
correlated activity in diﬀerent epochs of the trial. For exam-
ple, activity before the onset of a directional cue (pre-cue)
could be correlated with later epochs, after the cue is pre-
sented (post-cue). We also found that the degree of corre-
lation changes at diﬀerent time windows. Furthermore, pre-
liminary analyses suggest that ﬁring rate in the pre-cue inter-
val may be correlated with behavioral parameters (eg, reac-
tiontime(RT)).Thesecorrelatesmayimprovetheprediction
of behavior on the basis of neural activity in a single trial as
well as explain the behavioral variability.
Supported by BMBF-DIP, BSF, ISF.
CONSTRAINING KINETICS OF VOLTAGE-GATED
CHANNELS USING A GENETIC ALGORITHM
M.Gurkiewicz1 andA.Korngreen1,2
1MinaandEverardGoodmanFacultyofLifeSciences,
Bar-IlanUniversity,Israel
2LeslieandSusanGondaInterdisciplinaryBrainResearch
Center,Bar-IlanUniversity,Israel
Trans-membrane protein mechanisms such as ion-channels
and their activity are at the essence of neuronal transmis-
sion. The most accurate method, so far, for determining ion-
channel kinetic mechanisms is single-channel recording and
analysis. Nevertheless, single-channel recordings carry sev-
eral holdups and complexities, especially when dealing with
voltage-gated channels. Here we show that genetic search al-
gorithms (GAs) can be used to ﬁt whole-cell voltage-clamp
datatokineticmodelswithahighdegreeofaccuracy.Theap-
proach takes into consideration the full range of stimulation
protocols used when analyzing voltage-gated ion channels.
Unlike most previous analyses done, protocols’ results were
not analyzed individually, but rather as an entire set of traces
from all protocols for a simultaneous analysis. The algorithm
was initially tested over simulated current traces produced
usingseveralsimpleHodgkin-Huxley-likemodelsofvoltage-
gated potassium and sodium channels. Currents were also
produced simulating levels of noise expected from actual
patch recordings. Finally, the algorithm was used for ﬁnding
the kinetic parameters of several voltage-gated sodium and
potassium channels models via matching its results to data
recorded, in nucleated conﬁguration, from layer 5 pyramidal
neuronsoftheratcortex.Theminimizationschemeprovides
a tool for electrophysiologists in mimicking and simulating
voltage-gated ion-channel kinetics on the cellular level.42 Neural Plasticity
3D MAP OF WHISKER REPRESENTATIONS IN
TWO VPM COMPARTMENTS
S.Haidarliu,C.Yu,N.Rubin,andE.Ahissar
DepartmentofNeurobiology,WeizmannInstituteofScience,
Rehovot76100,Israel
The dorsolateral part of the ventral posteromedial thala-
mic nucleus (VPM) is occupied by vibrissal representations
known as barreloids. In coronal sections stained for cy-
tochrome oxidase (CO), VPM appears as a homologous
structure. However, double-labeling experiments revealed
that barreloids are divided into dorsomedial (dm, core) and
ventrolateral (vl, tail) compartments (Pierret et al [1]). Re-
cently,we haveshownthat(1)theextent ofVPMdm andVP-
Mvlcanbedeterminedbycuttingthebrainatspeciﬁcangles,
and staining for CO (Haidarliu and Ahissar [2]); (2) neu-
ronalpopulationsofthetwocompartmentsoftheVPMcon-
vey diﬀerent electrophysiological information during whisk-
ing and object touch (Yu et al [3]). Because of such func-
tional segregation, these two compartments can be consid-
ered as diﬀerent sub-nuclei, and their stereotaxic identiﬁca-
tion in standard sectioning planes becomes important. Here,
we apply a method for coordinate transformation based on
morphological normalization to convert oblique to coronal
coordinates. Using this method we determined the border
between VPMdm and VPMvl in serial coronal sections, and
created a compartmentalized tree-dimensional model of the
VPM. Most of the rostral part of the VPM (∼40%) belongs
to VPMdm and contains the rows E and D. In more caudal
sections, VPMvl becomes gradually more dominant and oc-
cupiesbetween20%to60%ofthemedio-lateralextentofthe
VPM. The most caudal coronal slice of the VPM belongs to
VPMvl containing rows A and B. We suggest that the coronal
coordinates of the VPMdm/VPMvl border will be added to
standard atlas descriptions of the rat thalamus.
Supported by The United States-Israel Binational Science
Foundation, and the BMBF-MOST Foundation.
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STATIC AND DYNAMIC FRET STUDIES OF THE CARDIAC
IKS POTASSIUM CHANNEL COMPLEX
Y.HaitinandB.Attali
DepartmentofPhysiologyandPharmacology,
SacklerFacultyofMedicine,TelAvivUniversity,
TelAviv69978,Israel
KCNQ1 channels (Kv7.1) belong to a subfamily of voltage-
gated K+ channels. KCNQ1 alpha subunits coassemble with
calmodulin and KCNE1 beta subunits to generate the Iks
potassium current, which is critical for normal repolariza-
tion of the cardiac action potential. Mutations in either
KCNQ1 or KCNE1 genes produce the long QT syndrome, a
life-threatening ventricular arrhythmia. To study both static
proximity and voltage-dependent molecular rearrangements
of the Iks channel complex, KCNQ1, KCNE1, and calmod-
ulin were C-terminally fused with enhanced cyan ﬂuorescent
protein and/or enhanced yellow ﬂuorescent protein and ex-
pressed in Xenopus oocytes. Using the spectral analysis of
a Zeiss 510 Meta confocal microscope, we studied the ﬂu-
orescence resonance energy transfer (FRET) simultaneously
combined with two-electrode voltage-clamprecording of K+
currents. At −80mV, a holding potential where no K+ cur-
rents ﬂow through the closed Iks channel, a strong consti-
tutive FRET signal was observed suggesting that a distance
of less than 10nm exists between the ﬂuorescently tagged C-
termini of KCNQ1 and KCNE1 in the closed channel confor-
mation. A marked voltage-dependent, FRET signal change
was recorded at +30mV concomitantly with Iks K+ cur-
rents, suggesting spatial rearrangement of the KCNQ1 and
KCNE1 subunits during the gating process. No FRET sig-
nal was observed when 1 : 1 molar ratio of C-terminally
tagged KCNQ1-CFP and KCNQ1-YFP was coexpressed de-
spite the simultaneous record of K+ currents, suggesting at
least 10nm spacing in the C-termini of KCNQ1 alpha sub-
units (adjacent or diagonally facing) or an inappropriate an-
gle of ﬂuorophore polarization for energy transfer. We cur-
rently analyze the spatial organization of the Iks complex
during the gating process and examine the impact of LQT
mutants on these voltage-dependent molecular rearrange-
ments.
Supported by ISF (672/05) and the Keren Wolfson Family
Funds to the second author.
THE MID-HINDBRAIN ORGANIZER CONTROLS THE
DEVELOPMENT OF NORADRENERGIC NEURONS
V.Hakim,K.Liser,H.Tilleman,O.Scheffner,and
C.Brodski
ZlotowskiCenterforNeuroscience,FacultyofHealth
Sciences,BenGurionUniversityoftheNegev,Israel
Dopaminergic neurons originate from the midbrain, close to
the mid-hindbrain border, whereas noradrenergic (NA) and
serotonergic neurons develop juxtaposed in the hindbrain.
The junction between the developing mid and hindbrain
harbors cells secreting signals that direct the development of
the brain stem, and is hence termed the mid-hindbrain or-
ganizer (MHO). The transcription factor Otx2 is expressed
in the midbrain and plays a central role in positioning the
MHO, deﬁning midbrain patterning and cell fates. In an ear-
lier study, we demonstrated that the position of the MHO
determines the location and size of dopaminergic and sero-
tonergiccellpopulations.Incontrast,thedevelopmentofad-
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of the MHO. Here, we use mouse mutants with a caudally
shiftedMHO(En1+/Otx2)toinvestigatetheinﬂuenceofthis
organizeronthedevelopmentofthelocuscoeruleus,thema-
jor NA nucleus. We report that the locus coeruleus devel-
ops close to the MHO and is reduced in En1+/Otx2 mu-
tants. Surprisingly, we found that there is a substantial over-
lap between the ectopically expressed Otx2 and NA marker.
This was unexpected since Otx2 was shown in other exper-
iments to be suﬃcient to induce midbrain cell fate identity.
Based on loss of function experiments, Fgf8 is known to be
required for the development of NA neurons. However, the
interpretation of these results is hampered by the fact that
cell survival in the entire rostral hindbrain depends on Fgf8.
Therefore, we tested whether the decreased NA cell popula-
tion in En1+/Otx2 mutants is associated with an altered Fgf8
expression. Interestingly, we found that the Fgf8 domain is
in fact enlarged; suggesting that the decrease in the NA cell
population is not likely to be mediated through this secreted
molecule. Currently we are investigating the possibility that
the MHO aﬀects NA neurons via Bmps.
Supported by the National Institute for Psychobiology Grant no
7-2004-5 and ISF Grant no 864/05 to the fourth author.
CATEGORY LEARNING FROM PAIRWISE RELATIONS:
A DEVELOPMENTAL PERSPECTIVE
R.Hammer,1,2 G.Diesendruck,4 D.Weinshall,1,3 and
S.Hochstein1,2
1InterdisciplinaryCenterforNeuralComputation,
TheHebrewUniversity,Jerusalem91010,Israel
2NeurobiologyDepartment,InstituteofLifeSciences,
TheHebrewUniversity,Jerusalem91010,Israel
3SchoolofComputerSciencesandEngineering,
HebrewUniversity,Jerusalem91010,Israel
4GondaBrainResearchCenterandDepartmentof
Psychology,Bar-IlanUniversity,RamatGan,Israel
Information for category learning can be provided as pos-
itive or negative equivalence constraints (PECs/NECs)—an
indication that some exemplars belong to the same cate-
gory or to diﬀerent categories. In our previous study (Ham-
m e re ta l[ 1]), human participants learned new categories
from either PECs or NECs. It was found that most partici-
pants learned new categories quite well when provided with
only PECs while many failed in properly using NECs, even
when the provided constraints contained all the information
needed for performing the experimental task correctly. This
diﬀerence in the use of PECs versus NECs may be explained
by the ecological observation, that NECs are rarely informa-
tive in everyday life while all PECs are informative. This dis-
advantage of NECs may explain the unavailability of inher-
ent, or early-learned, strategy for properly using even infor-
mative NECs. In order to further investigate this hypothesis,
we compared the performance of adults and young children
when using PECs and NECs. If strategies for using PECs are
indeed inherent or acquired early in life, while strategies for
using NECs are only sometimes acquired at a latter stage of
development, then we expect to see that young children will
be able to successfully use PECs as often as adults, but will
only rarely use NECs as well as adults.
Supported by Israel Science Foundation “Center of Excellence;”
US-Israel Binational Science Foundation, and EU DIRAC In-
tegrated Project IST-027787.
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THE POSTERIOR PARIETAL LOBES AND
RECOGNITION MEMORY
S.Haramati,1 N.Soroker,2,3 Y.Dudai,1 andD.A.Levy1,4
1DepartmentofNeurobiology,WeizmannInstituteof
Science,Tel-AvivUniversity,Rehovot76100,Israel
2LoewensteinRehabilitationHospital,Israel
3SacklerFacultyofMedicine,Tel-AvivUniversity,
TelAviv69978,Israel
4Gonda(Goldschmied)MultidisciplinaryBrainResearch
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Unlike some other brain regions, notably medial, temporal,
and prefrontal cortices, the parietal lobes have not usually
been assigned a speciﬁc role in long-term declarative mem-
ory. However, several recent fMRI studies have reported ro-
bust bilateral (left>right) activation in lateral posterior pari-
etal cortex and the precuneus during the retrieval stages of
recognition memory tasks. It has not yet been determined
what cognitive processes are represented by these activa-
tions. In order to examine whether parietal lobe-based pro-
cesses are necessary for basic episodic recognition abilities,
we tested a group of ﬁrst-incident CVA patients whose cor-
tical damage included (but was not limited to) unilateral
(RH or LH) posterior parietal lesions. These patients per-
formed a series of tasks, similar to those yielding parietal
activations in fMRI studies: yes/no recognition judgments
on visual words, and on colored object pictures and iden-
tiﬁable environmental sounds. The extant of each patient’s
damage was measured, and percentage of lesion in parietal
(andother)structureswasdeterminedusing alesionanalysis
tool (ABLe). Then, correlations were performed between le-
sion size in ROIs and performance. In addition, voxel-based
lesionsymptommapping(VLSM)analysiswasappliedtothe
wholebraininordertoreveallesionsitesthataﬀectbehavior.
PatientswithLHlesionswerenotimpairedatanyofthetasks
compared to a matched control group. Patients with RH le-
sions were not impaired in memory for visual words, but
were impaired in recognition of object pictures, and had sig-
niﬁcantly higher false alarm rate in sound recognition. Cor-
relations and VLSM analysis did not reveal signiﬁcant pari-
etal contribution to behavioral impairments, and imply that
these impairments result from perceptual and monitoring
problems caused by their damage outside the parietal lobes.
This suggests that parietal activations reported in fMRI stud-
ies reﬂect peri-retrieval processes.44 Neural Plasticity
HYPOMETHYLATION CAUSED BY EXPOSURE TO
ANTIEPILEPTIC DRUGS AS AN EPIGENETIC FACTOR
FOR NEURODEVELOPMENT DEFECTS
O.Haramati,1 T. Levav,1 H.Golan,1 andD.Galron2
1DevelopmentalGenetics,ZlotowskiCenterfor
Neuroscience,BenGurionUniversity,Israel
2SorokaMedicalCenter,BeerSheva84107,Israel
Exposure to several antiepileptic drugs (AEDs) during preg-
nancy is associated with developmental delay and behavior
disorders ranging from reduced learning abilities to autistic
features. In newborn rats, prenatal exposure to the AED val-
proate (VPA) was shown to induce autistic-like features. We
have recently reported developmental delay and hypoactiv-
ity in adult mice following perinatal exposure to daily ap-
plication of vigabatrin (GVG) during P4–P14. Compared to
control mice behavior in the open ﬁeld arena, GVG treated
mice showed hyperactivity, at P14; a longer distance moved
(383 versus 160cm), and increased velocity (1.29 versus
0.53cm/s; P<. 05, n = 10). This behavior switched to hy-
poactivity in GVG treated mice examined at adulthood: dis-
tance moved is 1243 versus 1647cm, velocity is 3.34 ver-
sus 4.87cm/s (P<. 05, n = 10). Repeated, weekly exam-
ination abolished the diﬀerence in all parameters between
GVG and control mice, suggesting that the hyper/hypo-
activities are not due to motor deﬁciency. We suggest that
VPA and GVG may modify the developmental program by
active DNA demethylation. We used a model system of HEK
cells transfected with methylated CMV-GFP plasmid. Plas-
mid was methylated in vitro by SssI CpG methyltransferase
in a buﬀer containing S-adenosylmethionine (SAM). Com-
plete methylation of the plasmid was conﬁrmed by observ-
ing full protection from HpaII digestion. Transfected cells
were treated with VPA and GVG for 48 hours. DNA was
extracted and plasmid methylation was tested by protec-
tion from HpaII digestion and Southern blot analysis. VPA
(20mM) induced partial demethylation of plasmid DNA,
whereas GVG (0.05, 0.1mM) did not induce demethylation
oftheplasmid.Ourresultspartiallysupportpossibleinvolve-
ment of DNA demethylation caused by AEDs as an epige-
netic mechanism aﬀecting development. However, diﬀerent
drugs may act through diﬀerent mechanism.
VISUAL TASK PERFORMANCE AFFECTS THE AUDITORY
MISMATCH NEGATIVITY
K.Haroush,1 S.Hochstein,1,3 andL.Y.Deouell2
1DepartmentofNeurobiology,TheHebrewUniversity,
Jerusalem91010,Israel
2DepartmentofPsychology,TheHebrewUniversity,
Jerusalem91010,Israel
3InterdisciplinaryCenterforNeuralComputation,
TheHebrewUniversity,Jerusalem,Israel
While attentional resources are invested in a goal-directed
manner, remaining resources enable a constant scan of our
environment for potentially important deviant events. De-
tection of deviation may trigger in turn attention realloca-
tion. In addition, this process is reﬂected in the mismatch
negativity (MMN) event-related potential (ERP). A funda-
mental debate regards the extent to which this signal, gen-
erally considered to be “automatic,” is susceptible to atten-
tional load. Previously, we found that the MMN is robust
and its magnitude is only slightly decreased despite heavy
visual attentional load [1]. However, in that study even the
baseline condition was quite demanding, so a ﬂoor eﬀect
could not be excluded. In the current study, we increased
the load diﬀerence between the two conditions. In an “at-
tentional blink” paradigm, participants identiﬁed two visual
targets within a rapid visual stream, while ignoring back-
ground test-signal tones of standard pitch, mixed with in-
frequent pitch deviants. Load was manipulated mainly by
changing the contrast level of the visual stream and the con-
trast ratio between the targets and distractors. Subtracting
the ERP of the standard from that of the deviant sounds
elicited the MMN signal. Only mismatch responses for stim-
uli appearing before the visual targets were analyzed. Task
performance decreased signiﬁcantly with increasing load.
Whereas the MMN remained robust with both loads, its am-
plitude was signiﬁcantly decreased for the high load con-
dition compared to the low load condition and its latency
was signiﬁcantly shorter. Moreover, in the high load condi-
tion, MMN peak amplitude and latency was conspicuously
smaller in amplitude in correct trials compared to incorrect
trials, reﬂecting the transient attentional state of the partici-
pant. These ﬁndings suggest that the auditory change detec-
tion process is disturbed by perceptual load and attentional
factors.
Supported by ISF “Center of Excellence,” US-Israel BSF (SH);
and National Institute for Psychobiology (to the third author).
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THE CONTRIBUTION OF THE HEAD
GANGLIA TO VENOM-INDUCED HYPOKINESIA
IN AN INSECT PREY
M.Haskel,L.Rosenberg,andF.Libersat
DepartmentofLifeSciencesandZlotowskiCenterof
Neuroscience,BenGurionUniversity,BeerSheva84105,Israel
ThewaspAmpulexcompressausesadirectinjectionofvenom
into the head ganglia of its prey the cockroach to induce
hypokinesia that lasts for several days. This hypokinesia is
characterized by a decrease in spontaneous walking and by
the inability to escape. We hypothesize that the venom in-
jection reduces or abolishes the activity of neurons in the
head ganglia and that these neurons regulate the excitabil-
ity of thoracic motor circuits. To test this hypothesis, we per-
formed the following two experiments. First, we performed
extra cellular recordings from one neck connective, which
contains descending axons from neurons in the head ganglia.Abstracts of the 15th Annual Meeting of the Israel Society for Neuroscience 45
The descending activity in stung animals was decreased by
64% compared to that of control. Such a decrease could in-
dicate a reduction in excitatory drive from the head ganglia
to the thoracic motor circuitries. If this is correct, then, arti-
ﬁcially decreasing the activity from head ganglia should in-
duce motor impairments similar to those observed in stung
animals. To test this, we used procaine, a reversible blocker
of voltage-dependant Na+ channel. First, using extra cellu-
lar recording we veriﬁed that 100nL of 50% procaine in-
jected into the cockroach CNS is suﬃcient to block all neu-
ronal activity for at least one hour. Using behavioral tests,
we found that during the eﬀective period of procaine, cock-
roaches injected into the brain spontaneously walked signiﬁ-
cantly more than controls. In contrast cockroaches injected
into the SEG did not spontaneously walk at all and were
unable to escape. Then, the later behaved like stung cock-
roaches.Allcockroachesrecovered2hoursaftertheinjection
and their behavior did not diﬀer from that of controls. These
results indicate that the injection of procaine only in the SEG
mimics the eﬀect of venom injection by the wasp. Thus, this
also suggests that it is the SEG, rather than the brain, which
has a more signiﬁcant role in venom induced hypokinesia.
Supported by BSF Grant 2001044.
A SOLUTION TO THE STEREO CORRESPONDENCE
PROBLEM BASED ON CONSTRAINTS IMPOSED BY
PHYSICAL SURFACES AND THE DISPARITY
GRADIENT LIMIT
T.HendelandM.Gur
DepartmentofBiomedicalEngineering,Technion–Institute
ofTechnology,Haifa32000,Israel
The ﬁrst stage in the attainment of stereoscopic depth is
the establishment of correspondence between matching fea-
tures in the two retinal images. The brain seems to solve this
correspondence problem easily, best demonstrated by the
vivid sense of stereoscopic depth that we get from random-
dot stereograms, but eﬀorts to understand how the brain
achieves this feat have shown the problem to be surprisingly
diﬃcult. We analyze the binocular correspondence problem
assuming that the goal of stereoscopic vision is not depth
perse, but, rather, the construction of rigid continuous sur-
faces.Usingthisassumptionweassigntoeverypointinevery
retinal projection a small neighborhood in its vicinity. If the
neighborhood is small enough, it can serve as an approxima-
tion to the projection of a tangent plane to the 3D surface
that stereopsis tries to construct. Since the two eyes view the
same surface, tangent planes in corresponding points should
be similar. Therefore every point can use its neighborhood
as a signature and try to ﬁnd a similar signature in the other
retinal projection, presumably belonging to the sought for
corresponding point. The hard part is deciding what qual-
iﬁes as “similar.” We do this through the analysis of con-
straints imposed by 3D surfaces and the disparity gradient
limitonbinocularfusion.Thisallowsthealgorithmtogobe-
yond simple cross-correlation schemes that have been used
before. The idea was implemented and tested on random-
dot stereograms and natural images (preprocessed with V1-
like orientation-selective ﬁlters) with good results. We argue
that our approach can explain the puzzling existence of two
noncongruent ideas on the limit of binocular fusion, namely,
Panum’sfusionalareasandthedisparitygradientlimitforfu-
sion, and also oﬀers a synthesis of the two. Lastly, we suggest
that the motion correspondence problem, in optic ﬂow or in
constructing structure from motion, could be solved along
similar lines.
ZINC ACTS VIA A SPECIFIC ZINC-SENSING RECEPTOR,
IN THE CA3 HIPPOCAMPAL REGION
M.Hershﬁnkel,L.Besser,andE.Chorin
DepartmentofMorphologyandZlotowskiCenterfor
Neusoscience,BenGurionUniversityoftheNegev,
BeerSheva84105,Israel
Zinc plays an important structural and catalytic role in living
cells, that is particularly versatile and dynamic in the brain.
During embryogenesis zinc is essential for proper brain
growth and development. Indeed zinc deﬁciency postnatally,
among other symptoms, leads to the onset of seizures. Dur-
ing neuronal activity there is a remarkable rise in free zinc
released from glutamatergic nerve terminals. These steep
changes in brain zinc are suggested to play a key physiologi-
cal role in synaptic transmission, and are also a leading fac-
tor in neuronal death following ischemia and epilepsy. We
have identiﬁed an extracellular zinc sensing receptor, ZnR,
in the brain. This is a G-protein-coupled receptor that me-
diates intracellular calcium release in the brain via the IP3
pathway. Our results suggest that the ZnR is found on the
pyramidal post-synaptic neurons in the CA3-hippocampal
region. ZnR activity was induced by synaptically released
zinc and was attenuated in the presence of the extracellular
zinc chelator, CaEDTA. Furthermore, knockout mice lack-
ing synaptic zinc (ZnT-3 KO) show a signiﬁcant reduction in
the ZnR activity following synaptic release. Finally, activity
of the ZnR regulates the K+/Cl− cotransporter (KCC), and
thereby may modulate the cellular Cl− gradients. We there-
fore suggest that the ZnR is the link between synaptically re-
leased zinc and the zinc-dependent eﬀects on cell signaling
and ion transport in post synaptic cells.
LEARNING BY WATCHING: DOES EXPERTISE
MAKE A DIFFERENCE?
U.A.Hertz,N.S.Zagury,K.Sella,O.Grinharsh,
R.Zur,andO.Donchin
BenGurionUniversityoftheNegev,BeerSheva84105,Israel
An unusual, although not unique, characteristic of human
beings is their ability to learn sophisticated motor tasks46 Neural Plasticity
through observation of others performing the same task.
This ability has been documented repeatedly in the recent
literature, and imaging studies are now unraveling the com-
plex network we use when we watch others performing mo-
tortasks.Onehypothesisthathasbeenproposedonthebasis
of this growing literature is that action observation activates
our motor system in much the same way that actual practice
does. This would suggest that learning from observation is,
at root, a very similar process to learning through practice.
We sought to test this hypothesis by examining the how ac-
tionobservationinteractswithexpertiseinthetaskbeingob-
served. Human subjects practiced one of two motor tasks—
reduced juggling or devil stick dribbling—for thirty minutes
each day over the course of three days. On each day, their
practice was interrupted twice with an observation session.
Each observation session lasted ten minutes. In the observa-
tion session, subjects either watched the task they were prac-
ticing (“same observation”) or the other task (“diﬀerent ob-
servation”).Weﬁndasigniﬁcantinteractionbetweentheday
of observation and the diﬀerence in performance between
the groups. Post hoc testing showed that, when compared to
the diﬀerent observation group, the same observation group
performed better on the second and third day but not on
the ﬁrst. We interpret this ﬁnding to mean that a certain fa-
miliarity with the task is necessary in order to improve from
action observation. We made a further eﬀort to understand
these results by comparing improvement from one training
set to the next when the two sets were separated by an obser-
vation period and when they were not separated by an obser-
vation set. However, in this analysis we did not ﬁnd any sig-
niﬁcant diﬀerences between the rate of improvement in the
two sets.
EXPOSING RATS TO JUVENILE STRESS AFFECTS BODY
WEIGHT AND OPEN FIELD INDICES BOTH SOON AFTER
THE EXPOSURE AND IN ADULTHOOD, BUT IN
OPPOSITE DIRECTIONS
O.Horovitz,S.Jacobson-Pick,M.M.Tsoory,and
G.Richter-Levin
DepartmentofPsychologyandTheBrainandBehavior
ResearchCenter,UniversityofHaifa,Haifa31905,
Israel
Background. Epidemiological studies indicate that childhood
traumais predominantly associatedwithhigher ratesof both
mood and anxiety disorders, which were associated with al-
tered limbic system functioning. Exposing rats to stress dur-
ing juvenility (27–29 days of age) has comparable eﬀects
and was suggested as a model of induced predisposition
for these disorders (Avital and Richter-Levin, 2005; Tsoory
and Richter-Levin, 2005; Tsoory et al, 2006). Objectives.T h e
current study utilized the juvenile stress model and exam-
ined its eﬀects on body weight and exploratory behaviors
in the open ﬁeld test both soon after the exposure and in
adulthood. Results. Juvenile stressed rats exhibited less body
weight gain than control (unexposed) rats soon after the ex-
posure (34 days of age). However, these diﬀerences were not
evident in adulthood (62 days of age). In comparison with
controls, juvenile stressed rats explored the open ﬁeld more
when tested 1hr following the juvenile stress protocol, how-
ever, this was not evident at the age of 34 days. Moreover,
when tested in adulthood juvenile stressed rats exhibited less
exploratory behavior than controls. A similar pattern of re-
sults was found also for the anxiety index of time spent in
the center of the open ﬁeld. Compared with controls, juve-
nile stressed rats spent more time in the center of the open
ﬁeld when tested 1hr after the juvenile stress protocol, how-
ever, this was not evident at the age of 34 days. Moreover,
when tested in adulthood juvenile stressed rats spent less
time in the center of the open ﬁeld than controls. Conclu-
sions. Taken together with previous ﬁndings the data sug-
gests that exposure to juvenile stress interacts with matu-
ration processes and may imply alterations in the develop-
ment of the limbic system, which may underlie the predispo-
sition toexhibit mood and/oranxiety disorders symptoms in
adulthood.
BAYESIAN-LIKE INFERENCE UNDERLIES
CONTRACTION BIAS
P.Hosseini1 andY.Loewenstein1,2
1BrainandCognitiveSciencesDepartment,Massachusetts
InstituteofTechnology,Cambridge,MA02139-4307,USA
2HowardHughesMedicalInstitute,CheryChase,
MD20815-6789,USA
When subjects judge the magnitude of analog variables, they
tend to overestimate large magnitudes and underestimate
small magnitudes, an illusion known as contraction bias. We
show that an ideal observer that optimally combines noisy
memorywithpriorinformationwillexhibitcontractionbias,
suggesting that this illusion results from Bayesian inference.
This hypothesis predicts that the larger the uncertainty in
the memory is the more pronounced the contraction bias
will be. In order to test this hypothesis experimentally we
constructed a visual memory discrimination task in which
subjects were instructed to memorize for several seconds the
length of a bar presented on a computer screen, and report
its length by comparing it to the length of a reference bar.
Analyzing the performance of subjects in this task we show
that subjects tend to overestimate large magnitudes and un-
derestimate small magnitudes, in agreement with contrac-
tion bias. In order to control the uncertainty in the length
of the memorized bar, we added a distracting task to some of
the trials. As expected from our hypothesis, the contraction
bias in the trials with the distractor was signiﬁcantly larger
than that in the control trials, in agreement with Bayesian
decision making. We further show that the prior informa-
tion used in the Bayesian inference is approximated from
a very small number of observations. These results indi-
cate that humans utilize Bayesian inference in order to opti-
mize their performance in working memory discrimination
tasks.Abstracts of the 15th Annual Meeting of the Israel Society for Neuroscience 47
MODULATION OF DJ-1 EXPRESSION IN EAE:
IMPLICATIONS FOR OXIDATIVE STRESS IN MULTIPLE
SCLEROSIS
D.Ickowicz,∗ N.Lev,∗ Y.Barhum,N.Blondheim,
E.Melamed,andD.Offen
∗Theseauthorscontributedequallytothepaper.
LaboratoryofNeuroscience,FMRC,RabinMedicalCenter,
TelAvivUniversity,PetahTiqva49100,Israel
Background. Mutations in DJ-1 were discovered recently to
cause early onset Parkinson’s disease. Accumulating data in-
dicate that DJ-1 plays an important role in oxidative stress,
and is involved in various neurodegenerative diseases. Ox-
idativestresshasacentralroleinthepathogenesisofmultiple
sclerosis(MS).Aim.Toexaminewhethertherearechangesin
DJ-1 expression in an animal model of MS, experimental au-
toimmune encephalomyelitis (EAE). Methods. Chronic EAE
was induced in 30 mice that were sacriﬁced at diﬀerent dis-
easeseverities.U-87humangliomacellsexposedtooxidative
stress induced by SIN-I were used as an in vitro model. DJ-1
mRNA and protein levels were quantiﬁed by real-time PCR
and Western blotting, respectively. Changes in DJ-1 isoelec-
tric point were evaluated by isoelectric focusing. MTT and
DCF assays were used to quantify viability and intracellu-
lar reactive oxygen species (ROS), respectively. Results.W e
found upregulation of DJ-1 mRNA and protein expression
levels in EAE and a correlation between disease severity and
increased DJ-1 levels. While DJ-1 isoforms were more alka-
line in controls, in EAE there was a shift towards acidic iso-
forms. ROS induced by SIN-I exposure led to an increase in
DJ-1 mRNA and protein levels in human glioma cells. Con-
clusions.ThisistheﬁrstreportofmodulationofDJ-1expres-
sion in EAE. Upregulation of DJ-1 was noted in EAE, and
similar results were observed in glioma cells exposed to ROS.
Monitoring DJ-1 levels and oxidized isoforms may serve as a
biomarker for evaluation of disease activity and therapeutic
response. In view of the accumulating evidence on the cen-
tralroleofoxidativestressinMS,andtheimportanceofDJ-1
in oxidative stress management by the CNS, we believe that
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DOWNREGULATION OF T AND B CELL FUNCTION BY
THE ONCOFETAL GLYCOPROTEIN
ALPHA-FETOPROTEIN
M.Irony-TurSinai,1 N.Grigoriadis,2 C.Sicsic,1
O. Abramsky,1 andT.Brenner1
1TheAgnesGingesCenterforHumanNeurogenetics,
HadassahHebrewUniversityMedicalCenter,
Jerusalem91120,Israel
2AristotleUniversity,Thessaloniki,Greece
Alpha-fetoprotein (AFP) is a 65kd oncofetal glycoprotein
found in fetal and maternal ﬂuids during pregnancy. Clini-
cal remissions during pregnancy have been observed in sev-
eral autoimmune diseases, such as multiple sclerosis (MS)
and have been attributed to the presence of pregnancy-
associated natural immune-reactive substances, including
AFPwhichcanexertimmunomodulatoryeﬀectsonimmune
cells. In this study, we tested the eﬀect of recombinant hu-
man AFP (rhAFP) isolated from transgenic goats, which
contain the genomic DNA for hAFP, on the autoimmune-
inﬂammatory process in experimental autoimmune en-
cephalomyelitis (EAE), a T cell mediated disease that serves
as an animal model for MS. RhAFP treatment markedly im-
proved the clinical manifestations of EAE, preventing cen-
tral nervous system inﬂammation and axonal degeneration.
RhAFP exerted a broad immunomodulating activity, inﬂu-
encing the various populations of immune cells. Activated T
cells derived from treated mice had signiﬁcantly reduced ac-
tivity towards the encephalitogenic peptide of myelin oligo-
dendrocyte glycoprotein (MOG), exhibiting less prolifera-
tion and reduced Th1 cytokine secretion. Moreover, passive
transfer of those T cells into na¨ ıve nice resulted in modi-
ﬁed clinical disease. In addition, AFP aﬀected the humoral
response, causing an inhibition in MOG-speciﬁc antibody
production. The expression of CD11b, MHC class II and the
chemokine receptor CCR5 were also downregulated. The ex-
act mechanism of action is not clear but our results indicate
t h a ti ta ﬀects antigen presentation, signal transduction path-
ways associated with inﬂammatory response and apoptosis
signaling. In light of our ﬁndings, rhAFP may serve as a po-
tentialcandidatefortreatmentofMSandotherautoimmune
diseases.
NEURAL CORRELATES OF OBJECTS INDETERMINACY IN
ART COMPOSITIONS
A.IshaiandS.Fairhall
InstituteofNeuroradiology,UniversityofZurich,Switzerland
Indeterminateartinvokesaperceptualdilemmainwhichap-
parently detailed and vivid images resist identiﬁcation. We
used event-related fMRI to study visual perception of rep-
resentational, indeterminate, and abstract paintings. We hy-
pothesizedincreasedactivationalongagradientofposterior-
to-anterior ventral visual areas with increased object resolu-
tion. Moreover, we postulated that in order to identify am-
biguous or indeterminate paintings, subjects would invoke
visual mental imagery. Behaviorally, subjects were faster to
recognizefamiliarobjectsinrepresentationalthanbothinde-
terminateandabstractpaintings.Wefoundactivationwithin
a distributed cortical network that includes visual, parietal,
limbic, and prefrontal regions. Representational paintings,
which depict scenes cluttered with familiar objects, evoked
stronger activation than indeterminate and abstract paint-
ings in higher-tier visual areas. Moreover, representational
paintingsevokedBOLDresponseswithearlierpeaksthanin-
determinate and abstract paintings. Perception of meaning-
less scrambled paintings was associated with imagery-related
activation in the precuneus and prefrontal cortex. Finally,
representational paintings evoked stronger activation than48 Neural Plasticity
indeterminate paintings in the temporoparietal junction, a
region that mediates the binding of object form and spatial
location within cluttered visual scenes. Our results suggest
that perception of familiar content in art works is mediated
by object recognition, memory recall and mental imagery,
cognitive processes that evoke activation within a distributed
cortical network.
EYE MOVEMENTS DURING SEARCH FOR A SET
M.JacobandS.Hochstein
InterdisciplinaryCenterforNeuralComputationand
DepartmentofNeurobiology,InstituteofLifeSciences,
TheHebrewUniversity,Jerusalem91010,Israel
Eye movements may reveal patterns of perceptual search and
the order of cognitive events. We are using the SET game to
learn about higher-order perceptual and cognitive processes,
and introduce here a study of eye movements of subjects
playing this card game in order to learn about possible ex-
plicit and implicit search strategies, with the ultimate goal
of inferring underlying mechanisms involved in playing the
game. We measured participant eye movements while they
played the SET game on a computer screen, after they had
previously trained forseveral sessions with the game and had
acquired a good level of rapid Set detection. Eye movements
were monitored using an Eyelink eye-movement tracker. We
divided ﬁxations into bins representing the 12 cards on the
screen and the spaces between them. We measured total time
of each ﬁxation, total number of ﬁxations, sampling rate—
the frequency of sampling each card belonging to a set, and
the “sequential distance” between the 3 cards of the set, com-
paring ﬁxations of the identiﬁed set to those which were not
identiﬁed. We found that generally the cards of the sets that
were ultimately found were among the most observed cards,
thatis,thetotaltimeofﬁxationswaslongerforthefound(re-
ported)setcomparedtotheunfoundsetspresentatthesame
display. We raise the important question of what comes ﬁrst:
more intense observation of certain cards leading to ﬁnding
within them a set, or alternatively, a sense that among certain
cards there is a set, leading to observation of these cards, and
then consciously perceiving the set.
Supported by an ISF “Center of Excellence” and the US-Israel
Binational Science Foundation.
ONE-DIMENSIONAL NEURAL CULTURES SUPPORT
PROPAGATING ACTIVITY WITH VARIABLE
AMPLITUDE AND VELOCITY
S.JacobiandE.Moses
PhysicsofComplexSystems,WeizmannInstituteofSciences,
Rehovot76100,Israel
We ﬁnd that neural activity with variable amplitudes can
propagate over long distances in one-dimensional cultures
of rat hippocampal neurons. The activity is measured by ei-
ther multielectrode arrays or by calcium ﬂuorescence imag-
ing.Variabilityofanorderofmagnitudeinbothpropagation
velocity and ﬁring rate amplitudes of spontaneous activity
fronts is detected, with a linear relation between velocity and
amplitude. Initiation of waves can occur spontaneously or
by electrical or chemical stimulation, with diﬀerent resulting
velocities and amplitudes. The validity of current models for
signal propagation in neural media, including synﬁre chain
models, is discussed in the light of these new results.
NEURAL CORRELATES OF TREMOR EPOCHS IN A RAT
MODEL OF ESSENTIAL TREMOR
G.Jacobson,1,2 I.Lev,4 D. Porrat,3 D.Cohen,4 and
Y. Yarom1,2
1DepartmentofNeurobiology,LifeScienceInstitute,
TheHebrewUniversity,Jerusalem91010,Israel
2TheInterdisciplinaryCenterforNeuralComputation,
TheHebrewUniversity,Jerusalem91010,Israel
3TheBeninSchoolofEngineeringandComputerScience,
TheHebrewUniversity,Jerusalem91010,Israel
4TheGondaMultidisiplinaryBrainResearchCenter,
Bar-IlanUniversity,RamatGan52900,Israel
Essential tremor (ET) is the most common movement dis-
order and one of the most prevalent neurological disorders
aﬀecting 0.5%–5% of the population. ET is characterised by
episodic muscle tremor at around 10Hz, ampliﬁed during
movement. Harmaline-induced tremor is one of the classi-
cal animal models for ET, exhibiting similar characteristics
and similar drug relief, and is known to involve the infe-
rior olive. The olivary hypothesis proposes that harmaline-
induced tremor results from a direct eﬀect of harmaline on
T-type calcium currents in olivary neurons, increasing their
tendency to oscillate. However, it is yet unclear if and how
this neuronal mechanism underlies the episodic nature of es-
sentialtremor.Toresolvethisquestion,werecordedneuronal
activity in the cerebellar cortex of freely moving rats using
chronically implanted microelectrode arrays before and af-
ter harmaline injection (15mg/kg, Ip). After harmaline ap-
plication, 6Hz–10Hz rhythmicity appeared in the multi-
unit activity, reﬂecting olivary input through the climbing
ﬁbres. The rats exhibited strong, episodic tremor in the same
frequency range, as recorded by EMG electrodes implanted
in the limbs. We hypothesized that tremor episodes result
from the phase-locking of continuously oscillating olivary
units. To study the phase coupling across the diﬀerent chan-
nels, we extracted the amplitude envelopes of the multiu-
nit channels, and studied the frequency band elevated after
harmaline application (usually in the 7.5Hz–15Hz range).
We developed a measure of population phase-locking of the
recorded units, and showed that after harmaline application,
episodes of phase-locking, lasting up to several seconds, oc-
cur much more often than expected assuming independent
oscillations.Weproposethatthesephase-lockingepochsmay
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JUVENILE STRESS-INDUCED ALTERATION OF GABAA
RECEPTOR ALPHA SUBUNIT MATURATION IN THE RAT
S.Jacobson-Pick,K.Rosenblum,andG.Richter-Levin
TheBrainandBehaviorResearchCenter,UniversityofHaifa,
MountCarmel,Haifa31905,Israel
ProfoundevidenceindicatesthatGABAARsareimportantin
thecontrolofthephysiologicalresponsetostressandanxiety.
The GABAARs are best distinguished by their type of alpha
subunit. The alpha 2, 3, 5 subunits are predominantly ex-
pressed in the brain during the embryonic and early postna-
tal period, whilst alpha1 are most prominent during later de-
velopmentalstages.Wehaveshownbeforethatjuvenilestress
impairs coping behavior in adulthood. The present study ex-
amined the short- and long-term eﬀects of juvenile stress on
GABAA subunit expression in both the amygdala and hip-
pocampus. At juvenileness (d 26–28), either elevated plat-
form stress or variable stress was applied. The open ﬁeld and
the plus maze were used to assess anxiety level alterations 24
hours or 1 month following the exposure to juvenile stress.
Following the behavioral assessment, we quantitatively de-
termined the level of expression of alpha1, 2, and 3 in the
hippocampus and amygdala. Abnormal pattern of alpha1, 2,
and 3 subunits expression was found mainly in the amyg-
dala one month, but not 24 hours after the exposure to juve-
nile stress. These results suggest that juvenile stress induces
a faulty maturation of the GABAergic system, particularly in
the amygdala.
This work was supported by a NARSAD Independent Investi-
gator Award (2002) to the third author.
IMPROVED LEARNING ABILITIES AND ANXIOLYTIC
BEHAVIOR IN MIDDLE-AGED TAU-TRANSGENIC MICE
Y.Jouroukhin,N.Shiryaev,andI.Gozes
HumanMolecularGeneticsandBiochemistry,Sackler
MedicalSchool,TelAvivUniversity,TelAviv69978,Israel
Tauopathy is a group of disorders characterized by the ac-
cumulation of hyperphosphorylated tau protein in the cen-
tral nervous system (CNS) resulting in dementia. The cur-
rent research proposed to evaluate tau-related pathology in
a mouse model overexpressing the shortest human brain tau
isoform in the CNS. Tau-transgenics and wt control group
were tested at 7 months of age. This age was previously char-
acterized as exhibiting a peak of molecular neuropathology
in these transgenic mice. Here, animal behavioral pathology
was evaluated by cognitive, motor, and emotional tests. Our
results suggested that these tau-transgenic mice had signif-
icantly higher weights as compared to their wt littermates.
Comparative analyses of emotional performance, using the
open ﬁeld test (OFT) and the elevated-plus maze (EPM),
demonstrated that the tau-transgenic mice exhibited higher
explorative behavior and were also less anxious than the con-
trols. The OFT and the EPM also suggested higher motor ac-
tivity in the tau-transgenic mice. It was previously assumed,
however, that these tests could be inﬂuenced by the emo-
tional status of the animal. Nonspatial learning abilities were
analyzed by the passive avoidance test. This test is known
to assess learning and memory of emotional events such as
an electric shock. The test results demonstrated successive
learninginthetau-transgenicmice,butnotintheirwtcoun-
terparts. In order to estimate whether such reduced anxi-
ety, increased motor functions and learning ability in the
tau-transgenic animals are correlated with brain pathology,
8-month-old animals from each group were sacriﬁced and
their brains and spinal cords are going to be analyzed in fur-
ther biochemical and immunohistochemical analyses. This
preliminary data suggests that tau over expression may result
in increased cognitive function in 7-month-old mice. Ongo-
ing characterization of potential tau hyperphosphorylation
will be important to the interpretation of the data.
ThisworkissupportedbyBSF,ISF,GildorChair,NIA,NICHD
Intramural, and Allon Therapeutics Inc.
PLASTICITY IN MOTOR NETWORK FOLLOWING
ISCHEMIC STROKE
M.Kafri,1,2 I.Bova,3 T. Hendler,1 O. Aizenstein,4
N.Bornstein,2,3 andY.Assaf1,5
1L-E-GInstituteforHumanBrainMapping,TelAvivSourasky
MedicalCenter,TelAvivUniversity,TelAviv69978,Israel
2SacklerFacultyofMedicine,TelAvivUniversity,
TelAviv69978,Israel
3DepartmentofNeurology,TelAvivSouraskyMedicalCenter,
TelAvivUniversity,TelAviv69978,Israel
4DepartmentofRadiology,TelAvivSouraskyMedicalCenter,
TelAvivUniversity,TelAviv69978,Israel
5DepartmentofNeurobiochemistry,FacultyofLifeSciences,
TelAvivUniversity,TelAviv69978,Israel
Recovery of motor function after stroke is associated with
reorganization in central motor network. Functional imag-
ing has demonstrated recovery-dependent alternations in
brainactivationpatternswhencomparedtohealthycontrols.
Many factors identiﬁed as contributing to this variability. In
the current part of the study we aimed to characterize the
evolution of brain activation in stroke patients with vari-
able degree of motor status and motor recovery. Nine stroke
patients underwent motor 7 function testing and fMRI in
the acute/subacute and chronic phases following ischemic
stroke. Brain activation was mapped during passive move-
ment of the paretic hand. The patients were divided into
three subgroups according to the motor performance in the
acute phase and degree of motor recovery. Diﬀerent patterns
ofreorganizationwereidentiﬁed.Inthegroupofgoodmotor
status and good motor recovery, upregulation and spreading
of the brain activity was observed in the acute phase followed
by normalization of the motor brain activity in the chronic
phase. Decreased activity in the motor network in the acute
phase was observed in all the patients with poor motor per-
formance. While patients with good recovery demonstrated
increase and lateralization of the motor network activity in50 Neural Plasticity
the chronic phase, patients with poor recovery demonstrated
increaseandspreadingofthebrainactivation.Theseﬁndings
may suggest that the motor status may reﬂect the pattern in
which the motor network reorganized after stroke.
This work is supported by Adams Super Center for Brain Stud-
ies, Tel Aviv University.
PC12 CELLS RESPOND TO SIGNALS FROM
SERTOLI CELLS
N.Kahn,I.Sekler,T.Kaisman,andZ.Silverman
ZlotowskiCenterforNeuroscience,BenGurionUniversityof
theNegev,BeerSheva84105,Israel
Identiﬁcation of the stem cell-nurturing/regulating “niche”
in mature mammals is an increasingly sought-after goal in
biology. Among the only deﬁntively identiﬁed examples to
date are the Sertoli cells, which maintain and regulate the
stem cell population of the testis. Because Sertoli cells pro-
duce a remarkable variety of secretable proteins, including
neurotrophic factors, neuroﬁlaments, and so forth, we hy-
pothesized that these cells might be capable of inﬂuencing
the development of nontestis precursor cells. To test this hy-
pothesis, we established cocultures of postnatal mouse Ser-
toli cells and PC12 cells transfected with yellow ﬂuores-
cent protein. These cells produce catecholamines, and when
treated with nerve growth factor, stop dividing, grow neu-
rites,anddevelopelectricalexcitability.Sertolicellswerehar-
vested from week old mice, and were seeded together with
PC12 cells on coverslips. At various times, the cultures were
ﬁxed and processed for immunoﬂuorescence for neuronal
markers, including tyrosine hydroxylase (TH), NeuN and
MAP-2 and glial markers (eg, clusterin. GFAP and CNPase).
Two weeks after exposure to the Sertoli cells, the PC12 cells
in the cocultures extended long branched processes and be-
gan to resemble neurons, while the PC12 cells cultured alone
were morphologically unchanged. Other changes observed
included upregulation of clusterin in the PC12 exposed to
Sertoli compared to the PC12 cells alone. Our data indicate
that Sertoli cells are able to inﬂuence undiﬀerentiated, non-
testicular cells towards a neural fate. This may suggest that
niche cells, represented here by the Sertoli cells, possess a
broad potential for progenitor cell interactions.
Supported by ISF Grant 572/04 to the third author.
ZINC HOMEOSTASIS IN SUPPORTING CELLS: MOUSE
TESTIS CULTURE MODEL
T.Kaisman,N.Kahn,M.Hershﬁnkel,andZ.Silverman
ZlotowskiCenterforNeuroscience,BenGurionUniversityof
theNegev,BeerSheva84105,Israel
Humor aside, the coincidence of proteins common to CNS
and testis has been of interest to neurobiologists for some
time. These are typically glial proteins such as GFAP, vi-
mentin, clusterin and metallothionein I/II, but also some
neuronal ones such as neuroﬁlament protein and neu-
rotrophin receptors. In characterizing another zinc home-
ostatic protein, ZnT-1, its expression was observed very
stronglyinoligodendrocytes andthe Sertolicellsofthetestis.
To explore how these two, very diﬀerent yet surprisingly sim-
ilar supporting cells manage and utilize zinc, we assessed
the inﬂuence of zinc and zinc homeostatic proteins in an
ex vivo model of testis. Immunoﬂuorescence for phenotypic
markers of Sertoli and germ cells indicates that the cul-
tures were highly similar to acute slices taken from postna-
tal mouse testis. The existence of L-type calcium channels
(LTCC), through which zinc and cadmium (Cd2+) as well
as calcium permeate into Sertoli cells, was demonstrated by
means of ﬂuorescent live cell imaging. After loading the ex-
plants with the calcium-sensitive dye, Fura-2AM, depolariz-
ing conditions were created and ﬂuorescence changes moni-
tored over time. Application of the LTCC-blocker, nimodip-
ine, signiﬁcantly decreased Ca2+, Zn2+, and Cd2+ inﬂux,
attesting to the presence of an active LTCC. We then demon-
strated that exposure of the explants to Zn2+ and Cd2+ in-
duced upregulation of the glycoprotein, clusterin, which has
been associated with apoptosis in both germ cells and neu-
rons, as well as ZnT-1, which was recently shown to regulate
the LTCC. Thus, Zn, which normally permeates into both
Sertoli and neural cells through the LTCC, upregulates the
pro-apoptotic clusterin. Countering this is ZnT-1, also regu-
lated by Zn2+ (and Cd2+), and which itself reduces the en-
try of Zn2+ and thereby the production of clusterin. These
ﬁndings provide evidence for common mechanisms involv-
ing zinc signaling in neural and nonneural tissue.
Supported by ISF Grant 572/04 to the fourth author.
STRESS CONDITIONING TO ODOR AS PART OF
CONTEXTUAL REQUIRES LONG-TERM EXPOSURE
S.Kamchi,S.Zhuchenko,andG.RichterLevin
TheBrainandBehaviorResearchCenter,UniversityofHaifa,
MountCarmel,Haifa31905,Israel
Memory for odors that are associated with intense emotional
experiences is often strongly engraved. Odors are claimed to
be more closely connected to aﬀect than other sensory expe-
riences. They can serve as potent contextual cues for mem-
oryformationandemotionalconditioning.Thoughtrauma-
relatedsmellshavelongbeennotedbyclinicianstobeprecip-
itants of traumatic memories in patients with posttraumatic
stress disorder (PTSD), very few reports have been published
that document this. Recently it has been found that an olfac-
torystimuluscanserveeﬀectivelyasaCSinfearconditioning
paradigms and that the basic principles governing the acqui-
sition of emotional responses conditioned to auditory and
visual CSs can be extended to the olfactory system. However,
it is not clear whether as opposed to serving as apperceptive,
cue olfaction can serve eﬀectively as part of the context. In
this work our main objective is to establish a methodolog-
ical approach for associating odor as contextualcue with a
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long lasting but not a brief exposure to the odor (in the pres-
ence of another salient cue, from other modality) will be suf-
ﬁcient for odor-contextual conditioning. Five or 6 days of
contextual-odor foot-shock association paradigm was suﬃ-
cient to establish long term contextual conditioning to the
odor. The traumatic memory for odor was assessed as freez-
ing behavior measured in a diﬀerent context with the same
odor as part of the new context. However, 1 day contextual-
odor stress association paradigm was not suﬃcient to create
contextual odor conditioning. The results indicate that con-
textual odor conditioning is slow to develop. The possibil-
ity that contextual odor conditioning is slow to develop but
once developed it forms a robust emotional memory will be
assessed in future studies.
This study was supported by an EU project grant (no 512012)
to the third author.
FOREBRAIN m1 MUSCARINIC ACETYLCHOLINE
RECEPTORS MODULATE HIPPOCAMPAL DEPRESSION
AND FORGETTING OF LABILE SPATIAL MEMORY
A.Kamsler,T.J.McHugh,D.Gerber,S.Y.Huang,and
S.Tonegawa
PicowerInstituteforLearningandMemory,Massachusetts
InstituteofTechnology,Cambridge,MA,USA
Understanding the neuromodulatory role of acetylcholine in
central nervous system networks has been diﬃcult due to
the ubiquitous nature of this neurotransmitter and molec-
ular similarity of receptor subtypes. We therefore generated
conditional knock out (ko) mice carrying a ﬂoxed allele of
this gene. These mice have been crossed with mice carrying a
cre transgene driven by the Emx1 promoter (m1 ﬂ/ﬂ Cre(+)
mice), resulting in postnatal M1 gene deletion only in the
excitatory neurons of the forebrain. These mice exhibit nor-
mal overall behavior and morphology and do not demon-
strate hyperactive behavior in an activity chamber. Stimu-
lation of Schaﬀer collaterals in hippocampal slices from m1
ﬂ/ﬂ(+) mice resulted in EPSPs that were similar to controls.
LTP was normal but paired pulse facilitation was enhanced.
A stimulation protocol that produces LTD in young slices
had no eﬀect on the controls and induced LTP in m1 ﬂ/ﬂ(+)
slices. Perfusion of DHPG produced mGluR-dependent LTD
in controls but not in m1 ﬂ/ﬂ(+). In vivo recording of
ﬁeld potentials evoked by perforant path stimulation exhib-
ited decreased paired pulse facilitation in m1 ﬂ/ﬂ(+) mice.
M1 ﬂ/ﬂ(+) mice were similar to controls in hippocampus-
dependent forms of fear conditioning and in the Morris wa-
ter maze. Changing the position of the platform resulted in
am a r k e dt e n d e n c yo fm 1ﬂ / ﬂ ( + )m i c e ,b u tn o tm 1ﬂ / ﬂ ( −)
mice, to swim to the previously learned location when the
initial location was learned in a rapid manner. These data
suggest a role for forebrain m1 muscarinic receptors in mod-
ulating the plasticity of the hippocampal network and facil-
itating the ability of the hippocampus to react rapidly to a
changing environment.
THEEFFECTOFTISSUEFIXATIONONAGINGRESEARCH
T.Katzir,B.Omanuti,andY.Assaf
DepartmentofNeurobiochemistry,FacultyofLifeSciences,
TelAvivUniversity,TelAviv69978,Israel
Agingisacomplicated,multifactorialandmultiregionalpro-
cess aﬀecting cognitive abilities. The eﬀects of aging on the
brain are widespread and have multiple etiologies. The main
can be summarized in these following points: (1) cogni-
tive changes—memory decline as well as increase in preser-
vative behavior (decreased executive function). (2) Physi-
cal changes—a reduction in prefrontal cortical volume and
increased subcortical white matter lesions. (3) Biochemical
changes—the neurotransmitters most discussed with regard
to aging are dopamine and serotonin. Dopamine levels de-
cline by around 10% per decade from early adulthood. Sero-
tonin and brain derived neurotrophic factor levels also fall
with increasing age may be implicated in the regulation of
synaptic plasticity and neurogenesis in the adult brain. Due
to its complexity, rodent models of ageing are valuable in as-
sessing the neurodegenerative processes leading to the cogni-
tive decline. In this work we have performed quantitative T2
MRI examination of young (4 months) versus adult (12–14
months) rats in vivo and in vitro following formalin ﬁxation.
Voxel-based morphometry was used to statistically compare
between the two groups on a pixel-by-pixel basis. In vitro
ANOVA maps of the two groups showed (at P<. 05) spe-
ciﬁc changes in white matter regions (corpus callosum and
internal capsule). The T2 in the white matter of the young
age group was higher than that of the adult group, opposite
to what expected in vivo. Indeed, the in vivo ANOVA maps
revealed a completely diﬀerent pattern of changes. There T2
was increased at the adult group mainly in the thalamus and
cingulated cortex. These results suggest that formalin ﬁxa-
tion has diﬀerential eﬀect on the aging brain as it most prob-
ablyﬁxatestheadultbraindiﬀerentlythantheyoungones.In
addition, this ﬁxation artifact seems to be much more signif-
icant in areas of white matter. Therefore we need to examine
carefully ﬁxated brains in aging.
ELECTRICAL STIMULATION OF THE BASOLATERAL
AMYGDALA AFTER RETRIEVAL DISRUPTS EXTINCTION
BUT NOT RECONSOLIDATION OF
DRUG-ASSOCIATED CUES
A.KatzirandA.Zangen
DepartmentofNeurobiology,TheWeizmannInstituteof
Science,Rehovot76100,Israel
Chronic vulnerability torelapseisadiﬃcult challengeforthe
treatment of drug addiction. This relapse is often precipi-
tated by an environmental stimulus (conditioned stimulus—
CS) previously associated with drug-taking (the uncondi-
tioned stimulus—US). Numerous studies have implicated
the basolateralamygdala(BLA)asessential forestablishment
of drug-taking behavior and the association between envi-
ronmental cues and the reinforcer. Following retrieval, two52 Neural Plasticity
opposite processes can be activated: reconsolidation, which
acts on the original memory (CS-US) and extinction which
involves the formation of distinct alternative memory (CS—
no US). The aim of this study was to disrupt reconsolidation
of drug-associated cues in order to reduce cue-induced re-
lapse and to disrupt the extinction of drug-associated cues,
in respect to the retrieval period duration, using localized
electrical stimulation. We hypothesized that low frequency
(1Hz) electrical stimulation of the BLA after retrieval would
interfere with the ongoing neuronal plasticity and conse-
quently interfere with the stabilization of the activated mem-
ory trace. Therefore, we assessed the eﬀect of BLA electrical
stimulation, following diﬀerent retrieval durations, on drug-
seeking behavior, as expressed by lever-presses. We found
that BLA electrical stimulation following the longer retrieval
period (5min) induced elevation in responding during the
drug-seeking test, indicating disruption of the extinction
process. On the other hand, BLA stimulation following a
shorter retrieval period (1min) did not aﬀect responding
in the drug-seeking test. These results suggest that low fre-
quency electrical stimulation into the BLA can interfere with
extinction, but not reconsolidation of the memory trace. Ad-
ditional investigation is needed to explore the possible appli-
cations of electrical stimulation of speciﬁc brain regions in
addiction therapy.
NEURONAL ARTS DIFFER FROM PERIPHERAL
ARTS IN MOLECULAR SIZE AND
INTRACELLULAR LOCALIZATION
S.Kemeny,1 P.Toidman,1 Y. Loboda,1 S.Larisch,2 and
J.P.Finberg1
1PharmacologyDepartment,RappaportFacultyofMedicine,
Technion–InstituteofTechnology,Haifa32000,Israel
2PathologyDepartment,RambamHospital,Haifa,Israel
The proapoptotic protein ARTS is a member of the ﬁlament-
forming septin family, but being derived by alternate splic-
ing from the H5/PNUTL2/hcdcrel2a/2b gene, it diﬀers in its
C-terminal structure from other products of this gene, and
fromotherseptins.Inmanycelllinesderivedfromperipheral
tissues, ARTS is localized to mitochondria, but upon apop-
totic stimuli it translocates to the nucleus (Larisch et al [1]).
Neuronal ARTS (nARTS) is expressed in most areas of rat
brain as seen by immunohistochemistry, but in rat brain tis-
sue, as well as in primary cultures of rat cortical and cerebel-
lar granule neurons, is expressed in a shorter form (25kDa)
than peripheral ARTS (32kDa). nARTS lacks part of the N-
terminal amino acid sequence of peripheral ARTS, as shown
by its binding to an antibody speciﬁc to the C-terminal but
not the N-terminal sequence by immunoblotting. In addi-
tion, confocal microscopy showed that in primary rat corti-
cal neurons prepared from E-18 embryos and grown for 7
days IV in neurobasal medium plus B27supplement, nARTS
is localized mainly to the nucleus but not to the mitochon-
dria. In SH-SY5Y, however, nARTS localizes to mitochon-
dria. Levels of nARTS were elevated as a result of diﬀerent
insults in vitro as well as in vivo. In primary rat cortical neu-
rons, following withdrawal of B27 from the growth medium
there was a strong upregulation of nARTS, especially after 48
hours.InSH-SY5Ycells,nARTSoccursasthe25kDavariant,
but following transfection with full-length ARTS and treat-
ment with the proteasome inhibitor MG132, the full length
form is also seen. This data indicates that nARTS might be
involved in neuronal death, but it is unclear whether its role
is proapoptotic or otherwise, which is currently under inves-
tigation.
References
[1] Larisch S, Yi Y, Lotan R, et al. A novel mitochondrial septin-
like protein, ARTS, mediates apoptosis dependent on its P-loop
motif. Nature Cell Biology. 2000;2(12):915–921.
DYNAMICAL DISTRIBUTED CURRENT SOURCE MODEL
FOR ERP-BASED ON ANATOMY AND CONNECTIVITY
A.S.Keren,1 A.B.Geva,3 andL.Y.Deouell1,2
1TheInterdisciplinaryCenterforNeuralComputation,
TheHebrewUniversity,Jerusalem91010,Israel
2DepartmentofPsychology,TheHebrewUniversity,
Jerusalem91010,Israel
3DepartmentofElectricalandComputerEngineering,
BenGurionUniversityoftheNegev,BeerSheva84105,Israel
Separating event-related potentials (ERP) into basic compo-
nents and localizing their cerebral sources are major chal-
lenges for cognitive neuroscience, as the problem is ill posed.
Since there are more sources of electric ﬁeld than sensors,
an inﬁnite number of neural activity conﬁgurations can pro-
ducethesamemeasuredpotentials,andthereforeconstraints
must be set in order to limit the possible solutions. The ma-
jority of current methods rely on some biologically or phys-
ically implausible assumption, such as temporal indepen-
dence between regions of activity, vast spatial smoothness, or
approximation of large volumes with single dipoles. Despite
interesting developments in recent years, current methods
are yet to show robust and reliable results with real data. In
our study we seek to incorporate spatiotemporal constraints
derived from anatomy, connectivity, and electrophysiology.
We are developing a distributed current source model, with
spatial constraints for the locations and orientations derived
from structural anatomy (sMRI). In order to apply temporal
constraintsbasedonanatomicalandphysiologicaldata,ady-
namical network model is devised incorporating previously
studied neural population connectivity, conduction delays,
and impulse responses. The model is formulated in discrete
timediﬀerenceequations,whichmakeitsanalysisandimple-
mentationmoreeﬃcientandstraightforward.Thedynamics
is deﬁned up to parameters, which are to be determined such
that the projection of the activity onto the scalp electrodes
best ﬁts the measurements. Once the dynamics parameters
are determined, the spatiotemporal evoked stream of activa-
tion can be reconstructed and simulated. This approach may
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across time, but functional connectivity as well. We present
here the model equations and some simulation results of the
dynamics with arbitrary parameters.
SupportedbyGrantnoI-G-815-8.4/2004bytheGermanIsraeli
Foundation (GIF) to the third author.
THE EFFECTS OF HIGH-FREQUENCY STIMULATION OF
THE SUBTHALAMIC NUCLEUS IN THE SIGNAL
ATTENUATION RAT MODEL OF OBSESSIVE
COMPULSIVE DISORDER
O. Klavir,1 C.Winter,2 S.Flash,1 andD.Joel1
1DepartmentofPsychology,TelAvivUniversity,
TelAviv69978,Israel
2DepartmentofPsychiatryandPsychotherapy,
UniversityMedicineCharit´ e,Berlin,Germany
In the signal attenuation rat model of obsessive compulsive
disorder (OCD), compulsive behavior is induced by attenu-
ating a signal indicating that a lever-press response was ef-
fective in producing food. Compulsive behavior is evident as
excessive lever-presses that are not followed by an attempt
to collect food. The most eﬀective treatments known to-
day for OCD are pharmacological treatments that use selec-
tiveserotoninreuptakeinhibitorsandabehavioraltreatment
that uses a technique of exposure and response prevention.
In severe refractory cases neurosurgery is sometimes per-
formed. Following the success of high-frequency stimulation
(HFS) in replacing lesions in neurologically-related neuro-
psychiatric disorders including Parkinson’s disease, dystonia,
and Tourette syndrome, the present study tested this tech-
nique by assessing the eﬀects of HFS of the subthalamic nu-
cleus (STN) on compulsive behavior in the model. In or-
der to diﬀerentiate between the eﬀects of signal attenuation
and extinction per se, sham and STN HFS rats were tested
in an extinction test that was or was not preceded by signal
attenuation (post-training signal attenuation procedure and
regular extinction procedure, resp). STN HFS abolished the
“compulsive”-like behavior in rats undergoing signal attenu-
ation. These results might support the acceptance of HFS as
a treatment for refractory OCD and might suggest the STN
as a possible target area.
TOWARD ANIMAL MODELS OF FOOD DISORDERS:
TASTE-DEPENDENT SOCIOPHOBIA IN THE RAT
Y.Klin,M.Guitton,andY.Dudai
DepartmentofNeurobiology,TheWeizmannInstituteof
Science,Rehovot76100,Israel
The conditioned response (CR) in laboratory paradigms of
classical conditioning is selected by the experimenter among
the behavioral repertoire emitted in response to the condi-
tioned stimulus (CS). In conditioned taste aversion (CTA),
the subject learns to associate a tastant (the CS) with delayed
toxicosis (anunconditioned stimulus, US)to yield tasteaver-
sion (the CR). Although USs that induce visceral malaise are
particularly eﬀective in CTA, the association of taste with de-
layed negative internal states that could generate CRs that
are diﬀerent from taste aversion should not be neglected.
Such acquired associations may contribute to the ontoge-
nesis and reinforcement of some types of eating and di-
gestive disorders. We have recently reported that a delayed
anxiety-like state, induced by the anxiogenic drug meta-
chlorophenylpiperazine, can speciﬁcally associate with taste
to produce CTA in the rat (Guitton and Dudai [1]). Here we
report that a similar protocol results in a long-term impair-
ment in social behavior in response to the conditioned taste.
Thispossiblyrepresentsacomponentoftheanxietythatgen-
erates a social CR in a type of protocol that commonly quan-
tiﬁes only gustatory CRs. The acquired association of food
and social behavior may bear relevance to some eating and
social pathologies. This is hence a learned situation in which
food and company do not mix well.
References
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to produce conditioned taste aversion. Biological Psychiatry.
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GENETIC VARIATION IN THE ARGININE VASOPRESSIN
1A RECEPTOR (AVPR1A) PREDICTS ALTRUISM SHOWN
BY INDIVIDUAL DIFFERENCES IN DICTATOR GAME AND
SOCIAL VALUES ORIENTATIONS MONEY ALLOCATIONS
A.Knafo,1 S.Israel,1 R.Bachner-Melman,1 L.Cohen,1
E.Lerer,2 E.Laiba,2 Y. Raz,3 L.Nemanov,4 I.Gritsenko,4
C.Dina,5 G.Bornstein,1 andR.P.Ebstein1,4
1PsychologyDepartment,TheHebrewUniversity,
Jerusalem91010,Israel
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We provide the ﬁrst evidence that genes partially account for
individual diﬀerences in altruism as assessed by money do-
nations in experimental games. Games are the foundation
of experimental economics and informative regarding eco-
nomic and social behaviors. This report examines the role of
the arginine vasopressin 1a receptor (AVPR1a), associated in
lowervertebrateswithsocialcommunication,andinhumans
with autism, with game behavior that reveals diﬀerences in
altruism. To examine whether two AVPR1a promoter-region
repeat elements (RS1, RS3) are associated with diﬀerences in
money allocations in games that measure prosocial behav-
ior and to test whether there is a relationship between repeat
length and gene transcription. Participants played an on-
line version of the Dictator Game and the Social Values Ori-
entation task for real money payoﬀs. Additionally, AVPR1a
mRNA was measured in 20 lymphoblast cell lines genotyped
for RS1 and RS3 using real time PCR. The sample consisted
of University students (60 men, 70 women) whose average54 Neural Plasticity
age was 22.24 (SD = 3.82). Association using a tdt test was
observed for RS3 and sum of money allocated in the Dicta-
tor Game (UNPHASED: global P value = .026). In particu-
lar, RS3 length predicted allocation in the Dictator Game (1-
way ANOVA: F = 4.959, P = .027). There was also a strong
positive correlation between RS1 length and average mone-
tary allocation (r = 0.926, P = .003). A negative correlation
between AVPR1a RS1 length and mRNA levels was signiﬁ-
c a n ta n dv e r ys t r o n g( r = 0.963, P = .007). These ﬁndings
strengthentheassociationbetweenAVPR1aandsocialcogni-
tion skills in man and suggest both psychological and molec-
ularbiologicalmechanismsbywhichlengthvariationsinthis
receptor contribute to both normal and psychopathological
behaviors.
Research was partially supported by the Israel Academy of Sci-
ences and Humanities and by a grant from the Israel National
Institute for Psychobiology.
EXPLORATORY PATTERNS OF AN ACTIVE PROXIMAL
SENSING SYSTEM
P. M. Knutsen,1 A.Biess,2 A.Yohanan,1 I.Harel,3 and
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1DepartmentofNeurobiology,WeizmannInstituteof
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2DepartmentofMathematics,WeizmannInstituteof
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The vibrissal system of rodents is an active sensing sys-
tem, whereby movements of the whiskers enable exceptional
proximal sensing capabilities. The sensitivity of the vibris-
sae system to direction, amplitude, and frequency of whisker
stimulation implies that whisker movements should be pre-
ciselycontrolled,despitetheirstereotypedpatterning.Wede-
composed whisker movements into translational and rota-
tional components, and found that the proximal 70% of the
whisker shaft lies ﬂat in a plane and exhibits negligible de-
formation during whisking in free air. Analysis of this rigid
portion of the shaft reveals that whisking involves rhyth-
mic movements in all dimensions. Some of the movement
components kept constant phase relationships from bout to
bout and some not, and whisking frequencies were mod-
ulated at a rate 0–5Hz/s. The mystacial pad made transla-
tions during whisking and usually not parallel to the whisker
rows. The pad may assume diﬀerent vertical set-points, sug-
gesting rats target speciﬁc vertical zones for exploration. We
found that azimuthal rotation was coupled with torsional
rotation of the whisker shaft. Thus, a particular object can
be scanned along the circumference of the whisker follicle.
These observations add signiﬁcantly to the complexity and
repertoire of vibrissal behavior and of mechanical encoding
within the follicle, and provide vital insights on how stimu-
lus selectivity of the trigeminal pathway can be exploited by
ﬁne motor control. Altogether, these observations show that,
although stereotypical, whisking cannot be reduced to a one-
dimensional movement.
Supported by Israel Science, Minerva, and BMBF-MOST
Foundations, and the Human Frontiers Science Program.
THE IMMEDIATE EARLY GENE ARC IS ASSOCIATED
WITH BEHAVIORAL RESILIENCE TO STRESS EXPOSURE
IN AN ANIMAL MODEL OF POSTTRAUMATIC
STRESS DISORDER
N.Kozlovsky,1 Z.Kaplan,1 J.Zohar,2 M.A.Matar,1 and
H.Cohen1
1AnxietyandStressResearchUnit,MentalHealthCenter,
BenGurionUniversityoftheNegev,BeerSheva84105,Israel
2DivisionofPsychiatry,TheChaimShebaMedicalCenter,
TelAvivUniversity,TelAviv69978,Israel
Changes in neural plasticity and synaptic eﬃcacy in vari-
ous brain areas appear to play pivotal roles in the patho-
physiology of posttraumatic stress disorder (PTSD). Mech-
anisms which mediate adaptive and maladaptive changes in
the brain in response to stress exposure are thus important.
Activity-regulated cytoskeletal-associated protein (Arc) is an
eﬀector immediate early gene (IEG) which has direct eﬀects
on intracellular homeostatic functions. Increased expression
of Arc has been associated with increased neuronal activity
and with consolidation of long-term memory. It may thus
play an important role in mediating experience-induced re-
organization and/or development of synaptic connections.
This study assessed the long-term expression of mRNA for
the Arc gene in selected brain areas in relation to prevalence
rates of behavioral response patterns and levels of circulating
corticosterone in an animal model of PTSD. The hippocam-
pal CA1 and CA3 subregions of individuals whose behavior
was minimally or partially disrupted in response to preda-
tor scent stress demonstrated signiﬁcantly increased levels of
Arc mRNA, than did unexposed controls. Rats whose behav-
ior was severely disrupted demonstrated no such upregula-
tion. Consistent with the hypothesis that the Arc gene has
a promoting eﬀect on neuronal function and/or structural
changes, this study raises the possibility that Arc may be as-
sociated with resilience and/or recovery after stress exposure.
LONG-TERM DOWNREGULATION OF BDNF MRNA IN
RAT HIPPOCAMPAL CA1 SUBREGION CORRELATES
WITH PTSD-LIKE BEHAVIORAL STRESS RESPONSE
N.Kozlovsky,1 Z.Kaplan,1 J.Zohar,2 M.A.Matar,1 and
H.Cohen1
1AnxietyandStressResearchUnit,MentalHealthCenter,
BenGurionUniversityoftheNegev,BeerSheva84105,Israel
2DivisionofPsychiatry,TheChaimShebaMedicalCenter,
TelAvivUniversity,TelAviv69978,Israel
Brain-derived neurotrophic factor (BDNF) and its intracel-
lular kinase-activating receptor TrkB have been implicated
in the neurobiological mechanisms underlying the clinicalAbstracts of the 15th Annual Meeting of the Israel Society for Neuroscience 55
manifestations of posttraumatic stress disorder (PTSD), es-
pecially those related to synaptic eﬃcacy and neural plas-
ticity. BDNF interacts with components of the stress re-
sponse such as corticosterone, and plays an important role
in growth, maintenance, and functioning of several neuronal
systems. This study employed an animal model of PTSD to
investigate the relationship between prevalence rates of dis-
tinct patterns of behavioral responses to predator stress, cir-
culating levels of corticosterone and local levels of mRNA for
BDNF, TrkB, neurotrophin-3 (NT3) and nerve growth factor
(NGF) in selected brain areas. Animals whose behavior was
extremely disrupted by exposure selectively displayed signif-
icant downregulation of mRNA for BDNF and upregulation
of TrkB mRNA in the CA1 subregion of the hippocampus,
compared to animals whose behavior was minimally or par-
tially aﬀected and to unexposed controls. The response was
consistentthroughouttheentirestudyonlyinCA1.Thecon-
sistent long-term BDNF downregulation and TrkB upregu-
lation associated with extreme behavioral compromise may
be associated with chronic stress-induced psychopathologic
processes, especially in the hippocampus. The correspond-
ingchangesinneuralplasticityandsynapticfunctioningmay
mediate clinical manifestations of PTSD.
REGION-DEPENDENT NMDA RECEPTOR LOSS IN ApoE
KNOCKOUT MICE
E.Kravitz,1,2 M.Nawrocky,3 andA.Biegon1,3
1TheJosephSagolNeuroscienceCenter,TheChaimSheba
MedicalCenter,TelAvivUniversity,TelAviv69978,Israel
2SacklerFacultyofMedicine,TelAvivUniversity,
TelAviv69978,Israel
3BrookhavenNationalLaboratory,Israel
Alzheimer’s disease (AD) is a devastating neurodegenera-
tive disorder which preferentially strikes women. The hall
mark of AD is cognitive decline, and the glutamatergic sys-
tem, speciﬁcally the NMDA receptors, plays a major role in
cognitive processes. ApoE knockout (APOKO) is an animal
model of AD. We tested the hypothesis that NMDA recep-
tor availability will be lower in APOKO mice than in wild-
type mice. C57bl mice (wildtype and APOKO, 8–10 months
old) were used in the experiments. Animals were decapi-
tated and brains were quickly removed and frozen for cryo-
sectioning in multiple consecutive series. Coronal brain sec-
tions at the level of striatum and hippocampus were incu-
bated with the selective noncompetitive NMDA antagonist
[3H]MK801. Nonspeciﬁc binding was assessed on consec-
utive sections in the presence of excess unlabeled MK801.
Washed and dried sections were scanned by beta imaging
and quantitative regional analyses were performed with beta
vision software. APOKO females (N = 11) had signiﬁ-
cantly decreased NMDA binding compared to control fe-
males (N = 7), which was also region-dependent [signif-
icant 2 way ANOVA by genotype (P = .004) and region
(P = .001)]. The decrease was especially pronounced in hip-
pocampalregions(eg,CA1,39.1%; DG,38.4 % ;C A3 ,3 7 .5%)
which are linked to cognitive performance, while there was
no apparent diﬀerence in the striatum and cingulate cortex.
Since APO-related cognitive deﬁcits were described, which
were larger in APOKO females than APOKO males (Raber
et al, PNAS 1998), we also tested for diﬀerences between
APOKO females (N = 11) and APOKO males (N = 10).
While there was a trend for lower NMDA binding in the
females, it did not reach statistical signiﬁcance. In conclu-
sion, APOKO animals, which have been shown to exhibit
cognitive deﬁcits compared to wildtype, also have decreased
NMDA receptor availability in regions that are important in
cognition.
This work is supported by J. Sagol doctoral fellowship.
BRAIN INTERLEUKIN-1 MEDIATES CHRONIC
STRESS-INDUCED DEPRESSION IN MICE VIA
ADRENOCORTICAL ACTIVATION AND HIPPOCAMPAL
NEUROGENESIS SUPPRESSION
T. Kreisel,1 I.Goshen,1 O.Ben-Menachem-Zidon,1,2
J.Weidenfeld,2 T.Ben-Hur,2 andR.Yirmiya1
1DepartmentofPsychology,TheHebrewUniversity,
Jerusalem91010,Israel
2DepartmentofNeurology,TheAgnesGingesCenterfor
HumanNeurogenetics,HadassahUniversityHospital,Israel
Severallinesofevidenceimplicatethatthepro-inﬂammatory
cytokine interleukin-1 (IL-1) is the etiology and pathophys-
iology of major depression. To explore the role of IL-1 in
chronic stress-induced depression and in some of its un-
derlying biological mechanisms, we used the chronic mild
stress (CMS) model of depression. Mice subjected to CMS
for 5 weeks exhibited depressive-like symptoms, including
decreased sucrose preference, reduced social exploration and
adrenocortical activation, concomitantly with increased IL-
1ˆ a levels in the hippocampus. In contrast, mice with deletion
oftheIL-1receptortypeI(IL-1rKO)ormicewithtransgenic,
brain-restricted over-expression of IL-1 receptor antagonist
did not display any CMS-induced behavioral or neuroen-
docrine changes. The blunting of the adrenocortical activa-
tion in IL-1rKO mice may play a causal role in their resis-
tance to depression, because removal of endogenous gluco-
corticoids by adrenalctomy also abolished the depressive-like
eﬀects of CMS. Reduced hippocampal neurogenesis, another
putative mechanism of depression, may also underlie IL-1’s
involvementinCMS-induceddepression,becausewhereasin
WT mice CMS signiﬁcantly reduced neurogenesis, measured
by both BrdU and doublecortin immunohistochemistry, no
such decrease was observed in IL-1rKO mice. Moreover, the
eﬀects of CMS on both behavioral depression and neurogen-
esiscouldbemimickedbyexogenousadministrationofIL-1ˆ a
via osmotic minipumps for 4 weeks. These ﬁndings indicate
that elevation in brain IL-1 levels, which characterizes many
medical conditions, is both necessary and suﬃcient for pro-
ducing the high incidence of depression found in these con-
ditions. Thus, procedures aiming at reducing brain IL-1 lev-
els may have potent antidepressive actions.56 Neural Plasticity
ERUCYLPHOSPHOHOMOCHOLINE-INDUCED CELL
DEATH IN HUMAN GLIOMA CELLS: ROLE OF REACTIVE
OXYGEN SPECIES
W. Kugler,1 K.Linnemannst¨ ons,1 L.Veenman,2
M.Gavish,2 andM.Lakomek1
1Universit¨ ats-Kinderklinik,37075G¨ ottingen,Germany
2Technion–IsraelInstituteofTechnology,Haifa31096,Israel
In contrast to standard chemotherapeutics, alkylphospho-
cholines (APC) are membranophile agents not directly tar-
getingcellularDNA.Erucylphosphohomocholine(ErPC3)is
a promising APC member for parenteral administration. It
exerts strong anticancer activity and is a potent inducer of
apoptosis, even in highly chemoresistant cells. Initial mech-
anistic studies indicate that mitochondria are central to
ErPC3-induced apoptosis. Mitochondria are one of the ma-
jor sources of reactive oxygen species (ROS). Oxidative stress
and the redox state of a cell are supposed to play a piv-
otal role in regulating apoptosis. The 18kDa peripheral-type
benzodiazepine receptor (PBR) exerts various cell functions
and is involved in a functional structure designated as the
mitochondrial permeability transition pore. Published data
suggest that PBR is a target for ROS which induce the for-
mation of PBR polymers modulating PBR-mediated func-
tions. We have shown previously that the classical PBR lig-
ands PK11195 and Ro5-4864 both prevented apoptosis in-
duction by ErPC3 in human glioma cells. In a ﬁrst attempt
to analyse a possible correlation between ErPC3, PBR, and
ROS we investigated the role of ROS in ErPC3-induced cell
death, using A172 and U373MG cells and diﬀerent ROS in-
hibitors. The antioxidant butylated hydroxyanisole was able
to inhibit ErPC3-induced apoptosis and cytotoxicity in both
cell lines whereas iron chelators (deferoxamine, phenanthro-
line) blocked apoptosis in U373MG cells only. Sulfhydryl
reagents (dithiotreitol, glutathione), superoxide dismutase,
N-acetylcysteine and Trolox had no eﬀect on ErPC3-induced
cell death. Catalase partly inhibited ErPC3-mediated apop-
tosis in A172 cells. These ﬁndings are consistent with the hy-
pothesis that hydrogen peroxide induced by ErPC3 acts close
to its site of generation in A172 cells, whereas hydroxyl radi-
calsproducedinU373MGcellstriggertheexecutionofapop-
tosis by inducing opening of the mitochondrial permeability
pores.
This work was supported by a grant from the Volkswagen-
Stiftung to the ﬁrst, third, fourth, and ﬁfth authors(Joint Lower
Saxony—Israeli Research Projects; VWZN2047).
VOLTAGE-DEPENDENT RELIEF OF A TONIC BLOCK
IMPOSED ON THE RELEASE MACHINERY BY
PRESYNAPTIC GROUP II-LIKE MGLURS INITIATES
RELEASE AT THE CRAYFISH NEUROMUSCULAR
JUNCTION
Y.M.Kupchik,H.Parnas,andI.Parnas
DepartmentofNeurobiology,TheHebrewUniversity,
Jerusalem91010,Israel
The role of a presynaptic, metabotropic, glutamate autore-
ceptor in the crayﬁsh neuromuscular junction was studied.
Pertussis toxin abolished glutamate-induced feedback inhi-
bition while LY379268, a group II mGluR agonist, induced
feedbackinhibition.LY341495,agroupIImGluRantagonist,
relieved a tonic block imposed on release at control (physi-
ological) conditions and increased evoked release 4.22-fold
and asynchronous release rate 3.3-fold. LY341495 also de-
creased the log m/log pulse amplitude (PA) slope from 6.63
to 3.88, and shortened the minimal delay of release from 1.4
millisecond to 1.0 millisecond. A brief and strong depolariz-
ing prepulse (−1.0microA, 0.1 millisecond) administered 1
millisecond before the test pulse had the same eﬀect as that
of the antagonist on the log m/log PA slope, and its eﬀect
was occluded by the antagonist. This prepulse was shown
not to aﬀect twin-pulse facilitation or Ca2+ currents. The
overall results are compatible with the hypothesis that initia-
tion of release at the crayﬁsh neuromuscular junction occurs
by depolarization-mediated Ca2+-independent tonic block
imposed by presynaptic group II mGluRs on the release
machinery.
THE RELEVANCE OF ACTIVIN ANTIAPOPTOTIC
ACTIVITY FOR NEURODEGENERATIVE
DISEASES
L.Kupershmidt,1,2 T. Amit,1 Z.Blumenfeld,2
andM.B.H.Youdim1
1EveTopfCenter,Technion–IsraelInstituteofTechnology,
Haifa32000,Israel
2RambamHospital,Technion–IsraelInstituteofTechnology,
Haifa32000,Israel
Activinisamemberofthetransforminggrowthfactor(TGF)
beta super family which comprises a growing list of mul-
tifunctional proteins that function as modulators of cell
proliferation, diﬀerentiation, hormone secretion, and neu-
ronal survival. The aim of the present study was to gain
new insight into the mechanism by which processes ac-
tivin A and B regulate neuronal neuroprotection. We show
that activin A or B (10–25ng per mL) signiﬁcantly re-
duced cell death, as induced either by serum deprivation, the
parkinsonism-inducing neurotoxin, 6-hydroxydopamine (6-
OHDA), or the peroxynitrite donor, SIN-1 in human SH-
SY5Y neuroblastoma cells. We found that transient trans-
fection of activin A and B in SH-SY5Y, rat pheochromocy-
toma PC12 and human U-87-MG glioma cells resulted in
protection of cells from apoptosis, compared with respective
cells transfected with a control plasmid. The neuroprotective
eﬀect involved inhibition of the cleavage and activation of
procaspase-3 and poly ADP-ribose polymerase (PARP), in-
duction of antiapoptotic proteins, Bcl-2 and BclxL, and re-
duction in the proapoptotic protein, Bad. This was accom-
panied by inducing the levels of tyrosine hydroxylase ex-
pression. These results indicate that both activin A and B
share the potential to induce neuroprotective activity and
thus may have positive impact on aging and neurodegen-
erative diseases to retard the accelerated rate of neuronal
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MODELING THE ONGOING CORTICAL DYNAMICS
INHERENT IN THE LOCAL FIELD POTENTIAL IN THE
MOTOR CORTEX
H.Lalazar1,2 andE.Vaadia1,2
1InterdisciplinaryCenterforNeuralComputation,
TheHebrewUniversity,Jerusalem91010,Israel
2PhysiologyDepartment,HadassahMedicalSchool,Israel
Understanding the role of the motor cortex in volitional
movements requires a model which can predict the neuronal
activity around a given movement, in a single trial. However,
the intertrial variability has been found to be much larger
than the average response. In a series of studies, A. Arieli and
colleagues have shown that a large portion of this variabil-
ity can be accounted for by the spontaneous (ongoing) net-
work state before the trial begins. To examine the nature of
this ongoing activity and its relation to behavioral trials we
modeled the dynamics of the ongoing network states in mo-
tor cortex inherent in the local ﬁeld potentials, from simulta-
neously recorded multielectrodes in behaving monkeys. We
used the LFP as a measure of the network state, as it is be-
lieved to reﬂect the synaptic activity from a large ensemble of
neurons in the vicinity of the microelectrode. We trained a
linear dynamical system with Gaussian noise (Kalman ﬁlter),
using the LFP signal from one electrode as our observations,
and learned to predict the LFP signal of another electrode—
our states. After training the model on data taken from pe-
riods of ongoing activity (when the monkey is resting from
the task and not moving the manipulandum), we tested the
model on the trial-by-trial ﬂuctuations (single trial minus
average) during reaching trials. Our model signiﬁcantly out-
performed the correlations inherent between the electrodes.
Thus the statistics of the ongoing activity can account for a
portion of the intertrial variability during trials. We exam-
ined the stationarity of these statistics by training the model
ondatafromdiﬀerentpartsoftheday,aswellas,fromdiﬀer-
ent epochs of ongoing activity. In addition, we examined the
predictive power of the model on data segments with oscilla-
tions in speciﬁc frequencies (eg, gamma-band oscillations),
or on limited frequency bands of the LFP signal.
Supported by a center of excellence Grant (1564/04) by the ISF,
by the BMBFDIP, and by the BSF.
RESPONSES TO VIRTUAL SPACE STIMULI IN THE
AUDITORY CORTEX OF THE CAT
L.Las,1,2 A.Shapira,1 andI.Nelken1,2
1DepartmentofNeurobiology,TheHebrewUniversity,
Jerusalem91010,Israel
2InterdisciplinaryCenterforNeuralComputation,
TheHebrewUniversity,Jerusalem91010,Israel
Theanteriorectosylviansulcus(AES)containsauditoryneu-
rons whose activity is believed to be important for sound lo-
calization. However, the response properties of neurons in
AES have not been characterized in detail. In particular, the
location of the relevant auditory ﬁeld in AES has been under
somedebate.WerecordedneuronalactivityinAESandinA1
of halothane-anesthetized cats in response to pure tones and
to virtual acoustic space (VAS) stimuli that mimicked sound
sources from the frontal hemisphere. Most of the neurons in
A1 and in AES responded to both pure tone and VAS stimuli.
Themajority ofneurons thathad signiﬁcantresponse to VAS
stimuli showed signiﬁcant association between sound loca-
tion and elicited spike counts, and sometimes also with 1st
spike latency. Space-selective neurons were preferentially lo-
cated in the posterior AES (pAES) where their proportion
among all auditory-sensitive neurons was higher than in an-
terior AES (aAES) or in A1. Most A1 neurons responded
preferentially to contralateral sounds. Neurons in AES had
their spatial selectivity distributed more homogenously than
A1, with 25 percent of the space selective neurons tuned to
central locations, three times more than in A1. Furthermore,
the proportion of neurons preferring frontal locations was
somewhat higher in pAES compared to aAES. Thus, pAES
may show a specialization for representing frontal space.
EVIDENCE FOR NERVE GROWTH FACTOR AND
GLUCOCORTICOID RECEPTOR CROSS-TALK
IN PC12 CELLS
S.Lecht,1 D. W.Fink,2 andP.Lazarovici1
1DepartmentofPharmacology,SchoolofPharmacy,
TheHebrewUniversity,Jerusalem91010,Israel
2CellTherapyBranch,DivisionofCellularandGene
Therapies,FDA,Rockville,MD20857-0001,USA
Cross-talk between signaling cascades for corticosteroid and
nerve growth factor (NGF) receptors has been poorly inves-
tigated. Demonstration of interactive signaling could prove
relevant with respect to the treatment of several neurolog-
ical disorders. This cross-talk aspect was addressed in the
model system of PC12 cells (wild type, trkA-negative, and
trkA overexpressors). Chronic treatment of PC12 cell clones
with the glucocorticoid dexamethasone elicited a 50% re-
duction in p75NTR neurotrophin receptor mRNA and pro-
tein expression levels, as evidenced by results obtained from
RT-PCR, northern, and western blotting experiments. This
down regulation of p75NTR was eﬀectively antagonized
by the selective antagonist for corticosteroid type-2 recep-
tor (GR-2), mifepriston (RU-486) which is considered for
Alzheimer’s disease treatment. The dexamethasone-induced
downregulationofp75NTRwasassociatedwithanenhance-
ment of both basal and NGF-stimulated trkA phosphory-
lation. These results suggest that a transcriptional mecha-
nismunderliesglucocorticosteroidinduced-downregulation
of p75NTR receptor that, in turn, may aﬀects the coopera-
tive interaction between p75NTR and trkA receptors. Since
chronic exposure to high glucocorticoid levels had been as-
sociated with attention, concentration, and memory deﬁcits,
theglucocorticosteroidinduced-downregulationofp75NTR
receptor, which was also reported in vivo, may represent a
novel, additional mechanism contributing to the neurode-
generation.58 Neural Plasticity
FUNCTIONAL ANALYSIS OF ZEBRAFISH
GnRH-I PROMOTER
S.Leibman-BarakandY.Gothilf
DepartmentofNeurobiochemistry,GeorgeS.WiseFacultyof
LifeSciences,TelAvivUniversity,TelAviv69978,Israel
Gonadotropin-releasing hormone (GnRH) is a key peptide
inthecentralcontrolofreproductioninallvertebrates.There
are three main populations of GnRH neurons, located in
theterminalnerveganglions(TNg),hypothalamusandmid-
brain (MB), which express diﬀerent forms of GnRH. In ze-
braﬁsh(Daniorerio)theTNgandhypothalamicpopulations
express GnRH-I and the MB population expresses GnRH-
II. The embryonic origin of GnRH-I neurons is the olfac-
tory placode. During development, they undergo posterior
migration and settle in the TNg and hypothalamus. To-
wards understanding the molecular mechanism that deter-
mines their site-speciﬁc expression, their promoters are be-
ing functionally analyzed in vivo using transient expression
assays in developing embryos. A construct expressing EGFP
under the control of the GnRH-I promoter (1.3kb) and the
ﬁrst intron (1.1kb) was microinjected into zebraﬁsh zygotes
and EGFP expression was continuously documented in live
embryos for several days. Speciﬁc expression was identiﬁed
within the olfactory bulbs as early as 1 day post fertilization.
Promoter deletions have identiﬁed a minimal promoter of
253bp which was suﬃcient in driving speciﬁc expression.
Further promoter deletions resulted in reduced speciﬁc ex-
pression of EGFP, increased ectopic expression, and ﬁnally
in no expression. These results indicate a complex control
mechanism of GnRH-I expression, probably involving mul-
tiple factors which are responsible for enhancement of spe-
ciﬁc expression of GnRH-I gene. Putative transcription fac-
tors that are involved in this mechanism will be identiﬁed
and will be tested in a transgenic zebraﬁsh line that expresses
EGFP under the control of the GnRH-I promoter.
OXYTOCIN AND AUTISM IN A FAMILY-BASED STUDY
E.Lerer,2 N.Yirmiya,1 S.Levy,1 andR.P.Ebstein1,3
1PsychologyDepartment,TheHebrewUniversity,
Jerusalem91010,Israel
2DepartmentofHumanGenetics,TheHebrewUniversity,
Jerusalem91010,Israel
3SHerzogMemorialHospital,Jerusalem,Israel
In the rat, the neuropeptide oxytocin (OXT) plays a cen-
tral role in behavioral regulation, particularly in positive so-
cial interactions, in addition to its most well-known periph-
eral role in parturition and lactation. OXT is expressed in
limbic as well as autonomic brain regions. OXT is also re-
leased during stress and is an important moderator of anx-
iety and fear responses. Notably, oxytocin infusion reduced
repetitive behavior in patients with autism. Recently, a pos-
itive association of the oxytocin receptor gene (OXTR) with
autism was reported in 195 Chinese Han trios. Four OXTR
SNPs were examined. We now attempt to conﬁrm as well
as to extend the Chinese study by aiming at a comprehen-
sive analysis of the oxytocin receptor gene by genotyping tag-
ging SNPs (tSNPs) using the CEPH panel from the HapMap
database. A total of 18 SNPs were selected using Haploview.
Association between single SNPs and haplotypes in 132 fam-
ilies (152 probands fulﬁlling DSM IV criteria and diag-
nosed using ADI-R and ADOS-G) was tested using robust
family-based association tests (HAPLOVIEW, UNPHASED,
and FBAT/PBAT). Preliminary results from genotyping 52
families (53 probands) showed nominal association between
2 SNPs (rs237885, P = .02 and rs2268494, P = .003) and
autism. Association was also found between 3 SNPs and IQ
(rs2268490, P = .041; rs2254298, P = .048, and rs237889,
P = .048). The full sample will shortly be genotyped and as-
sociation will be analyzed by both categorical and quantita-
tive (QTL) deﬁnitions of autism using both single SNPs and
haplotypes.
PARKINSON’S DISEASE-ASSOCIATED PROTEIN DJ-1 IS
PROTECTIVE AGAINST DOPAMINE TOXICITY
N.Lev,E.Melamed,andD.Offen
LaboratoryofNeuroscienceandDepartmentofNeurology,
RabinMedicalCenter,FMRC,TelAvivUniversity,
TelAviv69978,Israel
Parkinson’s disease (PD) is one of the most common neu-
rodegenerative disorders and is characterized mainly by pro-
gressive loss of dopaminergic neurons. In the past decade,
mutations in several genes have been identiﬁed as mediating
familial PD. Mutations in DJ-1 lead to early onset autosomal
recessive PD. Recently, changes in DJ-1 protein have been
demonstrated in brains and cerebrospinal ﬂuid of patients
with sporadic PD, implying that DJ-1 may also have a role in
the more common nonhereditary form of the illness. So far,
studies have shown that DJ-1 is protective against oxidative
stress, but the exact mechanism of action is unknown. The
metabolism of dopamine induces formation of toxic reactive
oxygen species (ROS) and their accumulation is implicated
in the special sensitivity of midbrain dopaminergic neurons
to oxidative stress and degeneration in PD. Here we show
that exposure of human neuroblastoma cells to dopamine
or to toxins implicated in PD led to rapid upregulation of
DJ-1. This upregulation of DJ-1 was abolished by treatment
with the antioxidant N-acetyl cysteine, indicating that DJ-1
upregulation was mediated by ROS. Overexpression of DJ-
1 increased cell resistance to dopamine toxicity and reduced
intracellular ROS. Contrary eﬀects were achieved when DJ-1
levels were reduced by SiRNA. Moreover, we found that DJ-1
aﬀects intracellular dopamine homeostasis and reduced free
intracellular dopamine. These observations suggest a novel
mechanism in which ROS, generated by increased cytoplas-
mic dopamine, lead to rapid upregulation of DJ-1, which in
turn protectively reduced free intracellular dopamine. This
might explain why mutations in DJ-1 trigger early onset PD
and suggest that pharmacologic upregulation of DJ-1 may
represent a novel therapeutic target for PD.Abstracts of the 15th Annual Meeting of the Israel Society for Neuroscience 59
CEREBELLAR CORTICAL NEURONS EXHIBIT
BIMODALITY IN FREELY MOVING ANIMALS
I.Lev,1 G.Jacobson,2,3 Y. Yarom,2,3 andD.Cohen1
1TheGondaMultidisciplinaryBrainResearchCenter,
Bar-IlanUniversity,RamatGan52900,Israel
2DepartmentofNeurobiology,LifeScienceInstitute,
EdmondSafraCampus,Jerusalem91904,Israel
3TheInterdisciplinaryCenterforNeuralComputation,
EdmondSafraCampus,Jerusalem91904,Israel
The information content transferred by neurons is encoded
in their time dependent ﬁring patterns. Some neurons ex-
hibit bimodal ﬁring patterns in which neurons alternate be-
tweenperiodsofhighﬁringrates(upstate)toperiodsofqui-
escence (down state). Intracellular recordings from Purkinje
cells in cerebellar slices showed that the bimodal ﬁring pat-
tern reﬂects a bistable membrane potential. Recently it has
been shown that the membrane potential of Purkinje cells
in intact, anesthetized brain is also bistable. This ﬁnding was
challenged by a report claiming that Purkinje cells in awake
animalsarecontinuouslyintheirupstateandquiescentperi-
ods of Purkinje cells could not be detected in awake animals.
We reexamined this issue by implanting microwire arrays
into the cerebellar cortex and recording activity of cerebellar
cortical neurons while animals walked freely in their home
cages. An array of 32 isonel coated tungsten microwires (35
microns in diameter) was implanted into the posterior part
of the cerebellar vermis. After about 10 days of recovery, we
observed high levels of spontaneous activity. The majority of
the clearly sorted single units displayed epochs of high ﬁring
rates followed by prolonged quiescent periods. For the iden-
tiﬁcationofPurkinjecellswecomparedtheserecordingswith
recordings under isoﬂorane anesthesia of the same animals.
Although the transition from anesthetized to awake state was
accompanied by an increase in ﬁring rate, the bimodal pat-
ternwasclearlyobserved. Theseresultsshow beyondadoubt
that cerebellar cortical neurons recorded chronically in freely
moving animals exhibit bimodal ﬁring patterns.
Supported by European Comission to the fourth author.
AUTISTIC-LIKE BEHAVIOR AND ALTERED
SYNAPTOGENESIS FOLLOWING PERINATAL GABA
ENHANCEMENT
T.Levav,R.Weiss,andH.M.Golan
DevelopmentalMolecularGeneticsandZlotowskiCenterfor
Neuroscience,BenGurionUniversityoftheNegev,
BeerSheva84105,Israel
Children born to women treated for epilepsy during preg-
nancy have an increased risk for fetal anticonvulsant syn-
drome. Among the behavioral problems related to this syn-
drome are hyperactivity and autistic-like behavior. In the
present study we examined the eﬀect of perinatal GABA en-
hancement on mice behavior, and the developmental regu-
lation of the GABA synthesizing enzyme (GAD) as a possi-
ble underlying mechanism. Newborn balb/c mice were in-
jected (subcutaneous) daily with the antiepileptic drug viga-
batrin (GVG; 50mg/kg) or vehicle (CT)—during postnatal
days4(P4)–P14.Theadultmiceweretestedforsocialbehav-
ior in a three-compartment arena, GVG adult mice showed
lower frequency of entries to the area consisting a cage with
a mouse (P<. 03, F = 4.3), and a similar number of en-
tries to the area consisting an empty cage. GVG adult mice
showed a lower rate of entries to the area with an unfamil-
iar mouse (P<. 02, F = 5.1), while no diﬀerences were ob-
served in entries to a familiar mouse area. In addition, hypo-
activity was shown in GVG mice in all compartments, as ex-
pressed in slower movement and a shorter distance. Thus,
we suggest that the lack of initiation of social interaction by
GVG mice is speciﬁc to social orientated behavior. Hypo-
activity of GVG adult mice correlates with previous results
in the open ﬁeld test. In contrary, P14 mice showed hyperac-
tivity. Analysis of mice hippocampi by western blot showed
a suppression of GAD, on P14 GVG treated newborns (65%
of CT; P<. 05). The long-term consequence on GAD was
an up-regulation, as demonstrated by an increase in GVG
mice (147%; P<. 05). The synaptic vesicle protein VAMP
increased in GVG adult mice hippocampi by 2 folds com-
pared to CT (P<. 05), suggesting that the increase in GAD
wasduetosynaptogenesis.WeconcludethatperinatalGABA
enhancement induces diﬀerential short- and long-term be-
havioral modiﬁcations, which might be directly mediated by
alterations in GABAergic synapses.
LYMPHOCYTE G-PROTEIN RECEPTOR KINASE (GRK)3
mRNA LEVELS IN BIPOLAR DISORDER
I.Levi,G.Shaltiel,A.Shamir,Y.Bersudsky,andG.Agam
StanleyResearchCenterandZlotowskiCenterfor
Neuroscience,BenGurionUniversityoftheNegev,BeerSheva
84105,andMentalHealthCenter,Beersheva,Israel
Linkage studies in bipolar disorder were positive for mark-
ers in the region of chromosome 22q12.1 including the gene
coding for G-protein receptor kinase (GRK)3. Two of six
variants of the GRK3 5-prime-UTR-promoter were reported
to be associated with bipolar disorder. GRK3 protein levels
in lymphoblastoid cell lines derived from bipolar patients
originatingfromfamilieswithlinkagetochromosome22q11
were reported to be decreased compared to those of control
subjects and correlated with disease severity. We compared
GRK3 mRNA levels in fresh lymphocytes from 31 bipolar
patients versus 26 control subjects, using real-time RT-PCR.
No overall diﬀerence was found between patients and con-
trols. However, GRK3 mRNA levels were markedly and sig-
niﬁcantly reduced in the subgroup of patients with no fam-
ily history of a major psychiatric disorder compared with
patients with family history. It is possible that minor gene
eﬀects contribute to the disorder in patients without fam-
ily history, consistent with a more polygenic transmission.
GRK3 may also fall into this category of genes.60 Neural Plasticity
ApoE4 ACTIVATES NEUROGENESIS UNDER REGULAR
CONDITIONS AND TRIGGERS APOPTOSIS UPON
ENVIRONMENTAL STIMULATION
O.LeviandD.M.Michaelson
DepartmentofNeurobiochemistry,TelAvivUniversity,
TelAviv,TelAviv69978,Israel
Background. Neurogenesis in the adult mammalian brain is
part of a compensatory plastic-like mechanism that, under
regularconditions, maintains homeostasis between neuronal
cell birth and death. We have recently shown that the al-
lele E4 of apolipoprotein E4 (ApoE4), the most prevalent ge-
netic risk factor of Alzheimer’s disease (AD), inhibits synap-
tic plasticity and prevents the improvements in learning and
memory which are induced by environmental stimulation.
Objective(s). In the present study, we investigated the ex-
tent to which the cognitive and synaptic impairments of the
apoE4 mice following environmental stimulation are related
to the eﬀects of apoE4 on either neuronal death or neuronal
birth. Methods. This revealed that the level of neurogenesis
in the hippocampal dentate gyrus (DG) subﬁeld under regu-
lar conditions is elevated isoform speciﬁcally in the apoE4
transgenic mice. Furthermore, environmental stimulation,
which elevated the levels of neurogenesis in the DG of apoE3
transgenic and wild-type mice, had the opposite eﬀect on
the apoE4 mice, in which it triggered apoptosis and reduced
neurogenesis. Analysis of the stages of the neurogenesis cas-
cade which are aﬀected by apoE revealed that the ﬁrst lin-
eage, which is activated by apoE3 upon environmental stim-
ulation, is progenitor cells which contain double-cortin and
no nestin, and that the stimulation of neurogenesis by apoE4
under regular conditions is further upstream and is associ-
ated with activation of progenitor cells which contain both
doublecortin and nestin. Conclusions. These animal model
ﬁndingssuggestthat,whereasmeasuressuchasenvironmen-
tal enrichment which enhance neurogenesis may be beneﬁ-
cial to apoE3 positive patients, they could be harmful when
applied to patients who carry apoE4. Conversely, antiapop-
totic treatments may be more eﬀective in apoE4 than in
apoE3 patients.
INHIBITION OF THE LEFT DORSOLATERAL
PREFRONTAL CORTEX PROMOTES HEALTHIER
FUNCTION IN SCHIZOPHRENIA AND PROVIDES
EVIDENCE FOR A MAL-CONNECTED NETWORK
N.Levit-Binnun,1 N.Handzy,1 I.Modai,2,3 A.Peled,2,3
andE.Moses1
1DepartmentofPhysicsofComplexSystems,Weizmann
InstiuteofScience,Rehovot76100,Israel
2InstituteofPsychiatricStudies,ShaarMenasheMental
HealthCenter,Isreal
3FacultyofMedicine,Technion–IsrealInstituteofTechnology,
Haifa32000,Isreal
The application of transcranial magnetic stimulation (TMS)
to schizophrenia is a potentially far-reaching research and
clinical tool, but there is no indication yet on how to access
the core of this devastating disease. We previously showed
that perturbation of a motor task (ﬁnger tapping) allows for
the separation of motor and timing mechanisms, and re-
ported the appearance of two abnormal ﬁnger trajectories
that resulted from TMS (“stalls” and “doubles”), of which
both healthy subjects and patients with schizophrenia were
unaware. A phenomenon that appears only in schizophre-
nia patients is the appearance of cognitive lapses during ﬁn-
ger tapping, in which the subjects miss a tap or two. Lapses
werefoundtobecorrelatedwithpatients’positive symptoms
as diagnosed by PANSS tests. We report here how lapses in
schizophrenia patients can be manipulated by external in-
tervention. In the ﬁrst condition the attention component
was manipulated by introducing a parallel mental arithmetic
task. This signiﬁcantly aggravated the occurrence of lapses
in patients but not in healthy controls. In the second con-
dition the left dorsolateral prefrontal cortex (L-DLPFC) was
inhibited prior to the initiation of the tapping task. Surpris-
ingly, this almost completely relieved these lapses. Interest-
ingly, the DLPFC has been previously associated with high
executive functions and altered activation of it seems to be
speciﬁc to the core disease process of schizophrenia. The
fact that inhibition of the L-DLPFC improved the perfor-
mance of schizophrenia subjects suggests that it is a com-
ponent in the network governing ﬁnger tapping. Moreover,
this network seems mal functional in schizophrenia, and re-
moval of the L-DLPFC component can restore it to health-
ier function. Our results support the disconnection hypothe-
sis of Schizophrenia and demonstrate the ability to use TMS
as a means to manipulate and probe the components of a
distributed network in both the healthy brain and the ill
brain.
DIFFERENCES IN THE TMS-EVOKED EEG RESPONSES
BETWEEN SCHIZOPHRENIA PATIENTS AND NORMAL
CONTROLS
N.Levit-Binnun,∗1 V. Litvak,∗2 N.Handzy,1 E.Segre,1
M.Zaaroor,3 E.Moses,1 H.Pratt,4 andA.Peled3,5
∗Theseauthorscontributedequallytotheproject.
1DepartmentofPhysicsofComplexSystems,Weizmann
InstiuteofScience,Rehovot76100,Israel
2EvokedPotentialsLaboratory,FacultyofBiomedical
Engineering,Technion–IsrealInstituteofTechnology,Haifa
32000,Isreal
3FacultyofMedicine,Technion–IsrealInstituteofTechnology,
Haifa32000,Isreal
4EvokedPotentialsLaboratory,FacultyofMedicine,
Technion–IsrealInstituteofTechnology,Haifa32000,Isreal
5InstituteofPsychiatricStudies,ShaarMenasheMental
HealthCenter,Israel
Pathological connectivity is suggested to underlie cognitive
deﬁcits and symptoms in schizophrenia. Recently the com-
bination of transcranial magnetic stimulation (TMS) andAbstracts of the 15th Annual Meeting of the Israel Society for Neuroscience 61
electroencephalography (EEG) was suggested as a means to
study functional connectivity in the intact human brain. In
this preliminary study a widely used 24-bit EEG recording
system was used together with a novel artifact correction
method to study EEG responses to TMS perturbations in pa-
tients diagnosed with schizophrenia and in healthy subjects.
In healthy controls TMS stimulation at the vertex evoked a
sequence of three clearly circumscribed peaks around 29ms,
43ms, and 59ms after the stimulus. In patients no clear re-
sponse pattern was observed. Some activation peaks seen
in controls were completely absent in patients while others
were reduced in amplitude and diﬀered in their scalp po-
tential distribution. These ﬁndings demonstrate that there is
ad i ﬀerence between healthy subjects and patients with re-
spect to the EEG responses evoked by TMS and suggest that
these responses can be used to study changes in brain con-
nectivity and responsiveness in schizophrenia. Our observa-
tions are consistent with the results of a recent study where
recordings were performed using a sophisticated artifact-
resistant EEG system. However, the method introduced here
opens a way for a much wider group of researchers and clin-
icians to study TMS evoked potentials which may lead in
the future to their use as a diagnostic tool in routine clinical
practice.
ENDOGENOUS POLYAMINES REGULATE
CORTICAL NEURONAL EXCITABILITY VIA
ACTIVITY-DEPENDANT BLOCKADE OF
VOLTAGE-GATED Na+ CHANNELS
L.Libman,M.J.Gutnick,andI.A.Fleidervish
KoretSchoolofVeterinaryMedicine,TheHebrewUniversity
ofJerusalem,Rehovot,Israel
Our evidence in Layer 5 pyramidal cells in situ indicates that
Na+ channels in the soma and proximal dendrites of these
neurons produce surprisingly few late openings as compared
to dissociated cell preparations. We therefore postulated that
there exists a soluble factor extrinsic to the Na+ channel pro-
tein that constrains these late openings. We focus our at-
tention on polyamine (PA) substances (spermine, spermi-
dine,andputrescine)whicharepresentinalleukaryoticcells,
can be released from the cells, and are known to aﬀect gat-
ing of numerous types of ion channels. Using cell-attached
and whole cell recordings from Layer 5 pyramidal neurons
in neocortical slices we found that partial depletion of PAs
by disrupting their synthesis causes a dramatic increase in
the probability of late openings of somatic Na+ channels
and in the amplitude of whole cell persistent Na+ current
(INaP). Restoration of PA levels by adding the exogenous
PAs blocked late channel activities and INaP. Our data sug-
gest that these eﬀects are due to activity-dependent blockade
of Na+ channels by PAs. Thus, when Layer 5 pyramidal cells
were dialyzed with spermine-containing intracellular solu-
tion, there was a dramatic frequency-dependent change in
action potential attributes, including a decrease in the maxi-
mum rate of rise and a depression in spike amplitudes. These
changes, which were observed during 20Hz spike trains,
were very similar to the activity-dependent eﬀects of local
anesthetics and some anticonvulsants. Our ﬁndings iden-
tify a novel mechanism whereby changes in PA metabolism,
either associated with normal brain states and stimuli or
with pathophysiological conditions, can profoundly inﬂu-
ence Na+ channel availability, and thereby modify neuronal
excitability.
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GENETIC AND PHARMACOLOGICAL BLOCKADE OF
INTERLEUKIN-1 (IL-1) SIGNALING ATTENUATES
INCISIONAL PAIN IN MICE
D.Livshits,1 G.Wolf,1 S.Agasi,1 B.Beilin,2 R.Yirmiya,1
andY.Shavit1
1DepartmentofPsychology,TheHebrewUniversity,
Jerusalem91905,Israel
2DepartmentofAnesthesiology,RabinMedicalCenter,
Golda-HasharonCampus,PetahTiqva,Israel
Postoperative incisional pain is characterized by persistent
hypernociceptionintheincisionarea,involving sensitization
of primary nociceptors and of wide-dynamic range neurons
in the spinal dorsal horn. It is also associated with the re-
lease of proinﬂammatory cytokines, including IL-1, follow-
ing tissue damage-induced immune activation. IL-1 signal-
ing plays an important hyperalgesic role in basal and in-
ﬂammatory conditions. Speciﬁcally, we have demonstrated
that mice with genetic or pharmacological blockade of IL-1
signaling exhibit reduced basal pain sensitivity, do not de-
velop neuropathic pain following peripheral nerve injury,
and display delayed and attenuated autotomy scores. The
present study examined the hypothesis that IL-1 signaling
also plays a role in incisional pain, using (1) mice chroni-
cally treated with IL-1 receptor antagonist (IL-1ra) via os-
motic micropumps implanted 3 days prior to incision, and
their vehicle-treated or untreated controls; (2) three mouse
strains with genetic impairment of IL-1 signaling: deletion
of the IL-1 type I receptor (IL-1rKO), deletion of this recep-
tor with congenic background (IL-1rKOCg), or transgenic
over-expression of the IL-1 receptor antagonist (IL-1raTG),
and their wild-type (WT) controls. Postoperative pain was
induced using the plantar incision model, and mechanosen-
sitivity was assessed using the von-Frey ﬁlament test, before,
and up to 5 days following the incision. Whereas the three
wild-type strains developed signiﬁcant allodynia in the oper-
ated, compared to the nonoperated, hind-paw, all 3 mutant
strains did not display increased mechanical pain sensitiv-
ity in either hind-paw. Vehicle-treated mice displayed signif-
icantly increased mechanical pain sensitivity in the operated,
comparedtothenonoperated,hind-paw.Incontrast,IL-1ra-
treated mice did not develop allodynia in either hind-paw.
These ﬁndings indicate that IL-1 plays a pivotal role in the
development of acute postoperative pain.62 Neural Plasticity
THE ROLE OF POLYUNSATURATED FATTY
ACIDS IN PARKINSON’S DISEASE-RELATED
MITOCHONDRIAL DYSFUNCTION
V. Loeb,1 A.Saada-Reich,2 D. Selkoe,3 andR.Sharon1
1DepartmentofCellularBiochemitryandHumanGenetics,
TheHebrewUniversity,EinKerem,Jerusalem91010,Israel
2MetabolicDiseaseUnit,HadassahHospital,EinKerem,
Jerusalem91010,Israel
3CenterforNeurologicDiseases,HarvardMedicalSchool,
BrighamandWomen’sHospital,Boston,MA02115,USA
Parkinson’s disease (PD) is a neurodegenerative movement
disorder. One of the common sporadic forms of PD is linked
to mitochondrial dysfunction. Speciﬁcally, reduced activity
ofmitochondrialcomplexIandincreasedoxidativestressare
observed in brains of patients with sporadic PD. The neu-
ronal cytoplasmic protein, alpha-Synuclein (aS), has been
implicated in the pathogenesis of Parkinson’s disease (PD) at
both the genetic and cytopathological levels. Several lines of
evidences now suggest that aS has a role in the normal mito-
chondrial function. Previously we have shown evidences that
aS binds fatty acids and acts to enrich cellular membranes
with polyunsaturated fatty acids (PUFA) as part of its phys-
iological role. We now wish to study the possible role of aS
interactions with PUFA in mitochondrial activity. Our pre-
liminary results indicate that PUFA inhibits complex I and
III, but not complex IV or citrate synthase, a matrix protein.
Moreover, we found that aS over expressing cells are more
sensitive to alterations of cellular PUFA concentrations. Fur-
ther study is needed to elucidate the role of aS interactions
with PUFA in mitochondrial activity.
MATCHIMIZING: A TYPE OF BOUNDED RATIONALITY
Y.Loewenstein,1 D.Prelec,2 andH.S.Seung1
1HowardHughesMedicalInstituteandBrainandCognitive
SciencesDepartment,MassachusettsInstituteofTechnology,
Cambridge,MA02139,USA
2SloanSchoolofManagement,MassachusettsInstituteof
Technology,Cambridge,MA02139,USA
Matching and maximizing are two equilibrium models used
to explain how agents distribute their choices between al-
ternatives based on the rewards they receive. Here we show
that both types of choice behaviors correspond to indiﬀer-
encepoints,inwhichthegeneralizedvaluesoftheactionsare
equal.Thesegeneralizedvaluefunctionsdiﬀerintheamount
of temporal discounting of future rewards. In the case of
strong temporal discounting, the indiﬀerence point corre-
sponds to matching behavior. In contrast, when the tempo-
ral discounting is weak the indiﬀerence point corresponds to
maximizing.Weintroduceanewconceptcalled“matchimiz-
ing,” which is an interpolation between matching and maxi-
mizing. Matchimizing corresponds to the indiﬀerence point
of the generalized value function when temporal discount-
ing is intermediate. A dynamical model of choice behavior
that converges to the matchimizing indiﬀerence point is dis-
cussed.Inthatmodel,theactionsofthesubjectaregenerated
by tossing a biased coin, wherethe bias of the coin is adjusted
based on the product of reward and an eligibility trace that
keeps track of actions in the recent past. The properties of
matchimizing behavior are described for a model for addic-
tion, in which the delivery of rewards depends not only on
current action of a subject but also on its past choices.
OPERANT MATCHING IS A GENERIC OUTCOME OF
SYNAPTIC PLASTICITY BASED ON THE COVARIANCE
BETWEEN REWARD AND NEURAL ACTIVITY
Y.LoewensteinandH.S.Seung
HowardHughesMedicalInstituteandBrainandCognitive
SciencesDepartment,MassachusettsInstituteofTechnology,
Cambridge,MA02139,USA
The probability of choosing an alternative in a long sequence
o fr e p e a t e dc h o i c e si sp r o p o r t i o n a lt ot h et o t a lr e w a r dd e -
rived from that alternative, a phenomenon known as Herrn-
stein’s matching law. This behavior is remarkably conserved
across species and experimental conditions, but its underly-
ing neural mechanisms are still unknown. Here we propose
a neural explanation of this empirical law of behavior. We
hypothesize that there are forms of synaptic plasticity driven
by the covariance between reward and neural activity, and
prove mathematically that matching is a generic outcome of
such plasticity. Two hypothetical types of synaptic plasticity,
embedded in decision making neural network models, are
shown to yield matching behavior in numerical simulations,
in accordance with our general theorem. We show how this
class of models can be tested experimentally by making re-
ward not only contingent upon the choices of the subject but
also directly contingent upon ﬂuctuations in neural activity.
Maximization is shown to be a generic outcome of synaptic
plasticity driven by the sum of the covariances between re-
ward and all past neural activities.
TEXTURE SIGNALS IN WHISKERS VIBRATIONS
E.LottemandR.Azouz
DepartmentofPhysiology,FacultyofHealthSciences,
BenGurionUniversity,BeerSheva84105,Israel
Rodents in their natural environment use their whiskers
to distinguish between surfaces having subtly diﬀerent tex-
tures and shapes. They do so by actively sweeping their
whiskers across surfaces in a rhythmic forward and back-
ward motion. To determine how textures are transformed
into vibration signals in whiskers, we induced active whisk-
ing in anaesthetized rats and collected records of the natural
movement of whiskers across surfaces. We found that vibra-
tions of whiskers across diﬀerent textures are translated into
distinct frequency and amplitude proﬁles. These responseAbstracts of the 15th Annual Meeting of the Israel Society for Neuroscience 63
proﬁles vary across whiskers and are dependent on the ra-
dial distance of the texture and the resonant frequency of the
stimulated whisker. Finally, these response proﬁles are inﬂu-
encedbythe velocity ofheadmovements andare highlyvari-
able. These results suggest that texture discrimination may
require the integration of signals from multiple vibrissae to
disambiguate diﬀerences in whisker properties and spatial
frequency components between textures.
S u p p o r t e db yt h eI s r a e l iS c i e n c eF o u n d a t i o n .
BRAIN CORRELATES OF THE ENCODING AND MEMORY
OF CAMOUFLAGE IMAGES
R.Ludmer,1 Y.Dudai,1 andN.Rubin2
1DepartmentofNeurobiology,WeizamnnInstituteof
Science,Rehovot76100,Israel
2CenterforNeuralScience,NewYorkUniversity,NewYork,
NY10003,USA
Brain mechanisms of the abrupt encoding and long-term
memory of brief salient stimuli are far from being under-
stood. Camouﬂage images, in which the original is initially
unrecognized but then suddenly identiﬁed, either sponta-
neously (insight) or with the aid of a visual or cognitive
hint (induced insight), are particularly suitable for investi-
gating these mechanisms. We have generated a set of cam-
ouﬂage images by convolving pictures of real-world scenes
with a Gaussian kernel followed by black and white bina-
rization. Behavioral experiments veriﬁed that exposure to
the original produced abrupt switches from not seeing the
ﬁgure in the camouﬂage to seeing it vividly. We used fMRI
to investigate brain correlates of the encoding and long-
term memory of these stimuli. During the scan, partici-
pants observed 30 images. Each trial consisted of a presen-
tation of the camouﬂage, followed by a solution event in
which the original and the camouﬂage alternated four times
at 2Hz. Finally, the participants were asked whether they
recognized the object in the camouﬂage image before see-
ing the original. Participants returned a week later and per-
formed a recognition test. The recognition of a camouﬂage
was veriﬁed by presenting the image with a grid-map of
numbers on it, and requesting the participants to identify
the location of a selected feature in the image by its grid-
map number. A voxel-by-voxel analysis of events that were
subsequently remembered versus those not remembered re-
vealed activation during the solution event in the right and
left superior frontal gyri and in the lateral occipital cortex
(LO). Weaker activations were also found in the left mid-
dle frontal gyrus, right IPS, and right precuneus. In addi-
tion,eachobserverwassubjectedtoalocalizerrun,whichisa
two-condition block design, alternating between pictures of
everyday objects and scrambled versions of the same objects.
This analysis reveals a signiﬁcant encoding eﬀect in the LO
regions.
Supported by the NYU-Weizmann Institute Collaborative
Fund in the Neuroscience.
2-AG IMPROVES COGNITIVE AND NEUROLOGICAL
FUNCTION IN A MODEL OF SECONDARY BILIARY
CIRRHOSIS IN THE MICE
I.Magen,1 Y.Avraham,1 Z.Ackerman,2 R.Mechoulam,3
andE.Berry1
1DepartmentofHumanNutritionandMetabolism,
HadassahUniversityMedicalSchool,Israel
2DepartmentofInternalMedicine,HadassahMedicalCenter
andTheHebrewUniversity,MountScopus,Israel
3DepartmentofMedicinalChemistryandNaturalProducts,
MedicalFaculty,TheHebrewUniversity,Jerusalem91120,
Israel
Background. Hepatic encephalopathy (HE) is a major neu-
ropsychiatric complication of both acute and chronic liver
failure. However, its pathogenesis is still unknown. It has
been suggested that the cognitive deﬁcits characterizing this
state result from changes in some neurotransmitter systems
in the brain including the glutamatergic, cholinergic, and
monoaminergic systems. Endocannabinoids (EC) function
asneuromodulatorsviaspeciﬁcreceptors.Recentlytheendo-
cannabinoid system was found to be involved in the vasodi-
latedstateassociatedwithlivercirrhosis.Wehypothesizethat
itmightbeinvolvedalsoinhepaticencephalopathy.Methods.
Female Sabra mice were subjected to ligation of the bile duct
(BDL).Shamoperatedanimalswereusedascontrols.10days
post-surgery, animals receiving either vehicle or 1mg/kg 2-
AG were evaluated for cognitive function in the eight-arm
maze test. Neurological function was evaluated in the neu-
rological severity score (NSS) test, 3 weeks post-surgery. The
animals were sacriﬁced and their livers and brains were ana-
lyzed for 2-AG levels by GC-MS analysis. Oxidative stress in
theliverwasdeterminedusingTBARSmethod.Results.Brain
2-AGlevelswerenotdiﬀerentbetweenShamandBDLmice3
weeks post-surgery, but liver 2-AG levels elevated twofold in
BDL mice in comparison to Sham mice. Cognitive and neu-
rological functions were signiﬁcantly impaired in BDL mice
and 2-AG ameliorated these deﬁcits. MDA levels in the liver,
an indication to lipid peroxidation, elevated 1.5-fold in BDL
miceandreturnedtonormalvaluesfollowingtreatmentwith
2-AG. Conclusion. These results indicate an involvement of
the endocannabinoid system in the pathogenesis of HE. It
seems that its activation might have therapeutic potential. 2-
AG levels may rise in the brain in an earlier stage of the dis-
ease and that may be the reason for a lack of diﬀerence after
3 weeks. 2-AG elevation in the liver may have an antiﬁbrotic
eﬀect.
CAN TOOL-USE CHANGE OUR MINDS?
T. Makin,1 A.McKyton,1 andE.Zohary1,2
1NeurobiologyDepartment,TheAlexanderSilberman
InstituteforLifeSciences,TheHebrewUniversity,Jerusalem,
Israel
2InterdiciplinaryCenterforNeuralComputation,TheHebrew
University,Jerusalem,Israel
We commonly use tools to act upon objects that are out-
side our reach. By this, it has been claimed, we are actively64 Neural Plasticity
extending our peripersonal space—the immediate space sur-
rounding the body. This might be achieved by an incor-
poration of the tool into our body schema, such that the
tool becomes an extension of our own hands. Indeed, ev-
idences from electrophysiological, neuropsychological, and
behavioural studies show that the representation of periper-
sonal space is modiﬁed following the use of tools. Alter-
natively, it has been suggested that these modiﬁcations of
peripersonal space could be explained by attentional com-
ponents related to the use of tools. In this fMRI study, we
set out to ﬁnd if the use of a tool can change the corti-
cal representation of visual stimuli with respect to the sub-
jects’ hands. We presented three visual stimuli, located either
“near,” “far,” or at an “intermediate” distance from the sub-
jects’ hands both before and after a 5-minute period of us-
ing a tool to move an object by the “far” stimulus. To con-
trol for the sensory, motor, and attentional components of
the tool-use training, in an additional experiment, subjects
were scanned after 5 minutes of pointing at the object while
it was being moved by the experimenter. Following the con-
trol training, we found an increased BOLD response (com-
pared to pre-tool-use) along the intrapareital sulcus (IPS)
for the “far” condition. This area has previously been found
to be activated speciﬁcally by visual stimuli near the hand.
We also found a smaller increase for the “far” stimulus af-
ter tool-use in the anterior IPS. We suggest that the corti-
cal changes following tool-use cannot be explained simply
by the sum of sensory, motor, and attentional components of
tool-use.
Supported by Israel Science Foundation “Center of Excellence.”
AUXILIARY ROLE OF SK Ca2 ACTIVATED
K CHANNELS IN CONTROLLING SPIKE
OUTPUT IN RAT CA1 PYRAMIDAL
CELLS
U.MalerandY.Yaari
DepartmentofPhysiology,InstituteofMedicalSciences,
FacultyofMedicine,TheHebrewUniversity,
Jerusalem91120,Israel
Like many CNS neurons, CA1 pyramidal cells (PCs) ex-
press small conductance (SK) Ca2 activated K channels gen-
erating the medium afterhyperpolarization current (IAHP).
Paradoxically, blocking IAHP with apamin does not aﬀect
spike output, in contrast to what was found in other types
of CNS neurons. Thus, the function of these channels in
CA1 PCs remains enigmatic. We have previously shown
that KV7 (KCNQ) K channels generating the low-threshold,
noninactivating M-type K current (IM), limit the magni-
tude of the spike afterdepolarization (ADP), thus confer-
ring a regular ﬁring phenotype in CA1 PCs. When IM is
blocked (eg, by linopirdine), the spike ADP markedly in-
creases in size, causing the PC to ﬁre in burst mode. To
solve the mystery regarding SK channel function in these
neurons, we have put forward the following hypothesis. In
normal conditions IM activates more readily than IAHP,
thereby minimizing IAHPs inﬂuence on neuronal excitabil-
ity. However, when IM is down-modulated, IAHP activa-
tion becomes critical for preventing excessive excitation. In-
deed, using a realistic computer model of a CA1 PC, we
could show that reducing IAHP hardly aﬀects the spike ADP
as long as IM is operative. However, reducing IM causes
IAHP to play an increasingly more critical role in reduc-
ing spike output. Congruently, when tested in hippocam-
pal slices, blocking IAHP with apamin had negligible eﬀects
on the spike ADP and spike output in ordinary conditions.
However, when apamin was applied to linopirdine-treated
neurons, spike discharge was markedly enhanced. These data
show that the role of SK channels in terminating spike dis-
charge is secondary to that of KV7 channels. Only when
the latter channels are down-modulated, SK channels fur-
nishacriticalrepolarizingdrive.GiventhatKV7channelsare
subjected to down-modulation by many neuro-transmitters,
it is likely that in some physiological situations SK chan-
nels play a critical role in controlling the spike output of
CA1 PCs.
S u p p o r t e db yt h eB S F .
ENDOGENOUS AND EXOGENOUS BDNFS
MEDIATE RESILIENCE TO STRESS EXPOSURE:
THE EFFICACY OF TRAINING ON SYNAPTIC
PLASTICITY, COGNITION, AND POSTTRAUMATIC
STRESS RESPONSES
Y.Malka,N.Kozlovsky,Z.Kaplan,M.Matar,and
H.Cohen
MinistryofMentalHealthCenter,AnxietyandStress
ResearchUnit,BenGurionUniversity,BeerSheva84105,
Israel
Background. The neurobiological mechanisms underlying
the clinical manifestations of posttraumatic stress disorder
(PTSD) include changes in synaptic eﬃcacy and plastic-
ity in various brain areas. Brain-derived neurotrophic fac-
tor (BDNF) plays an important role in the growth, devel-
opment, and function of several neuronal systems. Aims.T o
study the eﬀect of in-context training prior to stress expo-
sure on vulnerability and resilience to the development of
acute and long-term behavioral changes in an animal model
of PTSD and to seek evidence for the involvement of neu-
rotrophic factors. Methods. Rats were divided into 4 groups.
Trained group: rats were trained in the Morris water-maze
(MWM) for 2 days to locate the hidden platform. Trained
+ stress group: rats were trained in the MWM and were ex-
posed to stress (under-water trauma) 24 hours later. Na¨ ıve
group: na¨ ıve rats. Na¨ ıve + stress group: na¨ ıve rats exposed
to stress. Behavioral performance in an elevated plus-maze,
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7 days after exposure. Animals were subsequently sacriﬁced,
and brain areas dissected and analyzed for mRNA BDNF
and TrkB levels. Results. The expression of mRNA BDNF in
the hippocampus was downregulated by exposure to stress.
In contrast, in-context training prior to stress exposure pre-
vented the stress sequelae, and was strongly correlated with
enhanced BDNF and TrkB expression. Microinfusion of re-
combinant BDNF into the lateral ventricles prior to stress
exposure attenuated the posttraumatic stress responses.
Conclusions. We suggest that training prior to stress expo-
sure may activate production of endogenous neurotrophic
signaling in the hippocampus, and thus provides intrinsic
cortical neurons with more neurotrophic support, enhanc-
ing plastic changes in synaptic function and neuronal con-
nectivity. These changes could reinforce against the suscepti-
bility to stress exposure or enhance recovery from the initial
response.
AGGRESSIVE BEHAVIOR AND HPA AXIS
HORMONES AFTER SOCIAL ISOLATION IN
ADULT RATS OF TWO DIFFERENT GENETIC
ANIMAL MODELS FOR DEPRESSION
O.Malkesman,1 R.Maayan,2 A.Weizman,2
andA.Weller1
1Bar-IlanUniversity,RamatGan,Israel
2FelsensteinMedicalCenter,TelAvivUniversity,Israel
Behavioral and endocrinological eﬀects of exposure to so-
cial isolation were examined during adulthood in two diﬀer-
ent genetic animal models of depression, the Flinder sensi-
tive line (FSL) and their controls, Sprague-Dawley (SD) rats
and the Wistar-Kyoto (WKY) strain and their controls, Wis-
tar rats. Behavioral patterns of the diﬀerent strains in coping
with an intruder were studied in the “aggression”/resident-
intruder test. Basal plasma levels of the hypothalamic-
pituitary-adrenal (HPA) axis hormones corticosterone and
ACTH were measured as well as their levels after chronic iso-
lation stress. Signiﬁcant alterations in the levels of HPA hor-
mones after social isolation were noted in the “depressed-
like” strains. There were no signiﬁcant behavioral diﬀerences
between FSL and SD rats in the “aggression” test. In con-
trast, WKY rats exhibited less frequent aggressive-like and
social behavior compared to Wistar controls. The results
suggest that the FSL and WKY strains, both genetic ani-
mal models of depression, exhibit separate patterns of HPA
axis modulation and aggressive-like behavior after chronic
stress. These diﬀerent patterns may reﬂect two diﬀerent
types of depression. The clearest of these is an “avoidant”
or socially-inhibited type of depressive-like behavior, ob-
served in the WKY strain. In a previous study we observed
a similar pattern in prepubertal WKY rats. Similar distinct
subtypes of depression exist in human childhood and adult
depression.
S u p p o r t e db yI S F .
GREEN TEA POLYPHENOL (-)-EPIGALLOCATECHIN-
3-GALLATE PROMOTES A RAPID PROTEIN KINASE C-
AND PROTEASOME-MEDIATED DEGRADATION OF
BAD: IMPLICATION FOR NEUROPROTECTION
S.A.Mandel,L.Kalfon,andM.B.H.Youdim
EveTopfCenter,FacultyofMedicine,Technion–Israel
InstitutionofTechnology,Haifa32000,Isreal
The major green tea polyphenol, (-)-epigallocatechin-3-
gallate (EGCG) exerts potent neuroprotection/neurorescue
activity which is mediated by activation of protein kinase C
(PKC). The aim of the present study was to gain a deeper
insightintothecellsignalingpathwaysinvolvedinneuropro-
tection/neurorescue activity of EGCG. EGCG (1microM)
causedanimmediate(30minutes)down-regulation(∼40%)
of Bad protein levels and a more pronounced reduction af-
ter 24 hours (55%) in the human neuroblastoma cell line
SH-SY5Y. Cotreatment with EGCG and the protein synthe-
sis inhibitor cycloheximide prominently shortened Bad half-
life, with as little as 30% of its protein content remaining
after 2 hours, suggesting an eﬀect of EGCG on Bad pro-
tein degradation. Accordingly, the proteasome inhibitors,
MG-132, and lactacystin blunted Bad down-regulation by
EGCG. The general PKC inhibitor GF109203X or the down-
regulation of conventional and novel PKC isoforms abol-
ished EGCG-induced Bad decline. However, no inhibition
was seen with the cell-permeable myristoylated pseudosub-
strate inhibitor of the atypical PKC isoform zeta. Enforced
expression of Bad up to 72 hours rendered the cells more
susceptibletoserumdeprivation-inducedcelldeath,whereas
EGCG treatment signiﬁcantly improved cell viability (up to
1.6 fold). The present study reveals a novel pathway in the
neuroprotective mechanism of action of EGCG, which in-
volves a rapid PKC-mediated degradation of Bad by the pro-
teasome.
NEURODEGENERATION RESEARCH IN
THE “OMICS” ERA
S.A.MandelandM.B.H.Youdim
EveTopfCenterforNeurodegenerativeDiseasesResearch,
FacultyofMedicine,Technion–IsraelInstituteofTechnology,
Haifa32000,Israel
One major contribution of this millennium to brain re-
search is the advent of large-scale, high-throughput analysis
of neurological disorders. Genomics, transcriptomics, pro-
teomics, metabolomics and beyond have enlightened our
understanding of how normal and pathological brain ag-
ing/degeneration is determined at a molecular level. They
could complement and extend the biochemical ﬁndings that
have accumulated in the past decades about the molecular
pathways participating in the neurotoxic cascade leading to
the demise of particular neurons in the disease-related tis-
sues. The signatures unveiled by these approaches could pro-
vide crucial information on (i) diagnosis and development66 Neural Plasticity
of surrogate markers for a disease, (ii) highly reliable can-
didate genes as predictive biomarkers to identify individu-
als at risk, before disease onset (early detection), and (iii)
early pharmacological intervention and future development
of CNS “magic bullets” targeted drugs.
LOCAL FIELD POTENTIAL GAMMA OSCILLATIONS
DURING MOVEMENT PREPARATION: EVOLUTION
ALONG TASK REPETITIONS AND CORRELATION WITH
REACTION TIME
Y.Mandelblat,1 R.Paz,1,2 andE.Vaadia1,2
1DepartmentofPhysiology,FacultyofMedicine,TheHebrew
University,Jerusalem91120,Israel
2TheInterdisciplinaryCenterforNeuralComputation(ICNC),
TheHebrewUniversity,Jerusalem91010,Israel
To investigate the expression of gamma oscillations, we
recorded local ﬁeld potential (LFPs) in M1 and compared
evoked responses in 89 cortical sites in two task conditions:
(1) performance of standard (STD) task and (2) adapta-
tion to visuomotor rotation. Monkeys were over trained on
the STD task but had to learn the visuomotor rotation task
within a single session (Paz et al 2003). We hypothesized
that the appearance of oscillations may have a relationship
to motor planning and performance. We found that oscil-
lations start to emerge after trial initiation and terminate,
with low variability, after target appearance (deﬁned as “os-
cillating period”). Furthermore, quite surprisingly, we found
in each task condition a signiﬁcant linear relationship be-
tween mean power of oscillations during oscillating period
and motor reaction time (time from go signal to initiation of
movement)—a high power implies a relatively long reaction
time.Whencomparingbetweentasks,standardtrialsshowed
reaction time and power of oscillations lower than during vi-
suomotor rotation trials. When examining the dynamics of
oscillatingperiod alongtherecordingday,wediscoveredthat
both the tendency of oscillations to appear and the mean
power of these oscillations gradually increase. Changes are
pronounced in the beginning of the standard trials, follow-
ing stabilization and subsequent changes when switching to
visuomotor rotation. These results strengthen the linkage of
gamma oscillations to preparatory functions, alertness, and
attention. We speculate that strong oscillations may repre-
sent the recruitment of learning mechanisms and attention
that can cause a longer reaction time.
DRUG DEVELOPMENT FOR THE PREVENTION OF
SECONDARY BRAIN INJURY
I.Maniv,1 L.Veenman,1 A.Shterenberg,1 W. Kugler,2
M.Lakomek,2 andM.Gavish1
1Technion–IsraelInstituteofTechnology,Haifa31096,Israel
2Universit¨ ats-Kinderklinik,37075Goettingen,Germany
Traumatic brain injury (TBI) may result from penetrating
brain wounds or shock waves, for example, due to explo-
sions, accidents, or violence. It is well known that the pri-
mary injury of TBI is followed for hours and days by a pro-
cess of secondary injury. Mitochondria are one of the cell
organelles involved in secondary brain injury. Our studies
suggest that the mitochondrial translocator protein (TSPO)
playsanimportantroleintheprocessleadingtoneuronalcell
death with secondary brain injury. We have shown in vivo
that classical TSPO ligands, such as PK 11195, can prevent
neurodegeneration due to excitatory amino acids, an impor-
tantfactorinsecondarybraininjuryafterTBI.Wealsofound
that reducing TSPO expression by genetic manipulation re-
duced apoptotic levels. In particular, such TSPO knockdown
completely prevented apoptosis caused by a major contrib-
utor of neuronal cell death, the excitatory amino acid gluta-
mate, and also by Abeta(1–42), one of the causative agents
for the neuronal cell death in the neurodegenerative disease
of Alzheimer. Recently, we have developed compounds that
bind with high aﬃnity to the TSPO and apparently block its
apoptotic function. These novel compounds reduced basal
apoptotic levels in neuronal cells, as well as apoptosis in-
duced by glutamate, which is known to be an important
causative agent for secondary brain damage, and also takes
part in neurodegenerative diseases. We envision that sec-
ondary brain injury due to TBI may be prevented by provid-
ing soldiers and paramedics with one of the drugs we have
developed, that is, soldiers and paramedics could carry such
medication with them and use it on site. This may reduce the
incidence of disabilities presently occurring in the aftermath
of TBI suﬀered from explosions, including terrorist attacks,
accidents, and other forms of violence. In addition, such a
drugmightalsoﬁndapplicationinthetreatmentofneurode-
generative diseases.
S u p p o r t e db yV o l k s w a g e n - S t i f t u n g( L V ,W K ,M L ,M G )C e n t e r
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THE EFFECT OF LITHIUM ON ADENYLYL CYCLASE
ISOFORMS
L.Mann,1 G.Shaltiel,2 E.Heldman,1 R.H.Belmaker,2 and
G.Agam1,2
1DepartmentofClinicalBiochemistry,BenGurionUniversity
oftheNegev,BeerSheva84105,Israel
2StanleyResearchCenterandMentalHealthCenter,
BeerSheva,Israel
Lithium salts (Li) are a mood stabilizing drug used as the
front-line treatment of bipolar disorder over 50 years, how-
ever,themechanismunderlyingthetherapeuticactionofthis
drug is not completely understood. Li have been shown to
have a signiﬁcant eﬀect on the receptor-coupled second mes-
senger systems, the adenylyl cyclase (AC), by inhibiting the
generation of cAMP. However, this eﬀect of Li received lit-
tle attention in recent years because AC is widespread, mak-
ing it diﬃcult to understand its speciﬁcity. Recently it be-
came known that AC is the product of ten diﬀerent genes en-
coding ten isoforms which vary in structure properties and
tissue distribution. Since lithium may have diﬀerential ef-Abstracts of the 15th Annual Meeting of the Israel Society for Neuroscience 67
fects on various AC isoforms, we have studied the eﬀect of
lithium on AC activity in tissue culture where cells can be
transfected with a gene for a single form of AC. We further
examined the eﬀect of Li on AC inhibition by quinpirole, a
D2 dopamine receptor agonist and on a phenomenon re-
ferred to as AC superactivation, reﬂected in an overshoot in-
crease in cAMP accumulation occurring after chronic acti-
vation of Gi/o-coupled receptors followed by withdrawal of
the inhibitory agonist. Li at 1 or 2mM did not inhibit basal
AC activity of any AC isoform but selectively inhibits AC5
activity by 25–30% when stimulates by forskolin, a direct
activator of ACs, implicating a direct eﬀect of the drug on
the enzymatic protein. Li signiﬁcantly inhibits D1 dopamine
receptor stimulated AC5 by ∼50% suggesting the involve-
ment of Gs in this eﬀect. Lack of an additive eﬀect of Li and
quinpirolesuggeststhatbotheﬀectorsaﬀectAC5byinteract-
ing with a similar site on the enzyme. Li does not attenuate
AC5 superactivation. Li’s selective inhibition of AC5, an iso-
form involved in mediation of dopaminergic transmission in
the brain, suggests a possible dopaminergic region-speceiﬁc
mechanism for the mood stabilizing eﬀect of Li.
ASSOCIATION BETWEEN TRYPOTPHAN HYDROXYLASE
2, PERFORMANCE ON A CONTINUANCE
PERFORMANCE TEST, AND RESPONSE TO
METHYLPHENIDATE IN ADHD PARTICIPANTS
I.Manor,1 J.Eisenberg,2 S.Meidad,1 E.Laiba,3 E.Lerer,3
S.Israel,5 I.Gritsenko,2 S.V.Faraone,4 and
R.P.Ebstein2,5
1ADHDCenter,SacklerSchoolofMedicine,
TelAvivUniversity,TelAviv91120,Israel
2S.HerzogMemorialHospital,Jerusalem,Israel
3HumanGenetics,TheHebrewUniversity,Jerusalem91010,
Israel
4MedicalGeneticsResearchCenter,SUNYUpstate
MedicalUniversity,Syracuse,NY13210,USA
5ScheinfeldCenter,DepartmentofPsychology,
TheHebrewUniversity,Jerusalem91010,Israel
Objective. The main objective of this study was to exam-
ine neuropsychological mechanisms mediating the associ-
ation between tryptophan hydroxylase 2 (TPH2) and at-
tention deﬁcit hyperactivity disorder (ADHD). TPH2 en-
codes the rate limiting brain enzyme in the synthesis of
serotonin. Methods. A continuous performance test (TOVA)
was administered to 344 participants diagnosed with DSM
IV ADHD who were also genotyped for 8 TPH2 intronic
SNPs. Association between TPH2 (single SNPs and haplo-
types)andADHDandperformanceontheTOVAweretested
using robust family-based association tests as implemented
in the UNPHASED set of programs. Results.W e a ke v i d e n c e
for association was observed between 7 and 8 locus haplo-
types and participants with ADHD DSM IV combined type
(P<. 05). Much stronger evidence for association was ob-
served between TPH2 single SNPs as well as haploytpes and
performance on the TOVA (errors of omission, response
time, and response time variability). Signiﬁcant association
wasalsoobservedbetweenTPH2andimprovementinTOVA
scores following acute methylphenidate (MPH) treatment.
Conclusions. At least three studies now show association be-
tween TPH2 and ADHD. The current investigation strength-
ens these ﬁndings. The current ﬁrst study shows that risk
for ADHD conferred by TPH2 variants is partially medi-
ated by serotonergic mechanisms impacting on some facets
of executive function monitored by scores on a continuous
performance test. Importantly, improvement in TOVA per-
formance, especially on response time variability, following
acute MPH administration was also associated with TPH2
single SNPs and haplotypes. Future studies could therefore
gainfully address the function of serotonergic genes, and es-
pecially TPH2, in predicting the long-term eﬃcacy of psy-
chostimulants in treatment of this disorder.
IMMEDIATE POST-STRESSOR ALPRAZOLAM DOES NOT
ATTENUATE BEHAVIORAL RESPONSIVENESS AND
INCREASES VULNERABILITY TO REEXPOSURE IN AN
ANIMAL MODEL FOR PTSD
M.A.Matar,1 J.Zohar,2 Z.Kaplan,1 andH.Cohen1
1AnxietyandStressResearchUnit,Ministryof
HealthMentalHealthCenter,BenGurionUniversity,
BeerSheva84105,Israel
2TheChaimShebaMedicalCenter,SacklerMedicalSchool,
TelAvivUniversity,Israel
The therapeutic value of benzodiazepines after traumatic
stress has been questioned. The long-term therapeutic eﬃ-
cacy of a brief intervention with Alprazolam was assessed in
a prospectively designed animal model for PTSD, in terms of
the relative prevalence rates of severely, minimally, and par-
tially disrupted behavioral responses thirty days after expo-
sure to predator scent stress. The potential protective eﬀect
of the intervention was assessed by repeated exposure before
and soon after treatment. Well-validated behavioral cut-oﬀ
criteria were applied to observed behavioral responses on the
elevated plus-maze and acoustic startle response paradigms.
Alprazolam was administered intraperitoneally and com-
pared to saline and untreated controls. The robustness of the
long-term eﬀects was assessed by freezing behavior upon ex-
posure to a trauma-cue on day 31. No signiﬁcant eﬀect was
observed in term of behavioral responses to single exposure.
Cue induced freezing was signiﬁcantly greater in treated in-
dividuals than in either control group. Alprazolam treatment
signiﬁcantly increased vulnerability for sever long-term be-
havioral disrupted upon re-exposure. Immediate post-stress
treatment with Alprazolam did not result in improved be-
havioral response patterns after single exposure. Moreover,
this intervention signiﬁcantly increased vulnerability to ex-
posuretoatrauma-cueandevensotoreexposuretothesame
stressor. Administration of Alprazolam in the immediate af-
termath of stress-exposure may not only be ineﬀective, but
detrimental.68 Neural Plasticity
CONNECTIVITY FROM THE RAT DENTATE NUCLEUS
USING MANGANESE-ENHANCED MRI
B.A.MattaandG.Goelman
HumanBiologyResearchCenter,DepartmentofMedical
BiophysicsandNuclearMedicine,Hadassah,EinKarem,
Israel
The dentate nucleus of the cerebellum and basal ganglia are
both involved in motor control and play a role in motor-
related pathologies. The goal of this study is to determine
the functional connections between these two regions of the
brain and investigate whether changes occur in the state
of Parkinson’s disease. Principle component and region-of-
interest analysis of our results (n = 9 rats) demonstrate that
manganese, an anterograde trans-synaptic neuronal marker
and T1 contrast agent, injected into the dentate nucleus is
taken up by neurons and moves into the contralateral supe-
riorcerebellarpedunclewithin10to24hourspost-injection,
and eventually moving out of this region over the next 72
hours.Thesuperiorcerebellarpeduncleistheprincipleeﬀer-
ent bundle of the cerebellum, with neurons arising from the
deep cerebellar nuclei, decuassating at the level of the infe-
riorcolliculusinthedorsalpons andmostterminatinginthe
red nucleus or continuing to motor-related nuclei within the
ventral lateral and ventral anterior thalamus which project to
motor-related cortical areas. Connectivity between the den-
tate nucleus and globus pallidus via the thalamus has been
previously demonstrated in histological studies on primates
using rabies as a viral retrograde neuronal marker. In ad-
dition to corroborating with previous research, using the
MEMRItechniquehereallowstrackingofneuronalpathways
over a slower time course than viral markers, in vivo. Used in
thiscontextitmayprovideavaluabletoolinthestudyofmo-
tor control and functional connectivity of the basal ganglia
with cerebellar nuclei.
EFFECTS OF STRESS EXPOSURE DURING LACTATION
ON MATERNAL BEHAVIOR AND OFFSPRING RESPONSE
TO STRESS IN ADULTHOOD
A.Mazor,M.Matar,N.Kozlovsky,Z.Kaplan,and
H.Cohen
AnxietyandStressResearchUnit,MinistryofHealthMental
HealthCenter,BenGurionUniversity,BeerSheva84105,
Israel
Studies have demonstrated the critical impact of maternal
behavior and speciﬁc features of maternal care on the de-
velopment of individual diﬀerences in stress responsiveness
of their oﬀspring in adulthood. Pups provided more licking
and grooming by their mothers during the ﬁrst weeks of life
showed enhance hippocampal development and function in
adulthood. In contrast, lack of handling during infancy has
been shown to induce higher cortisol secretion and cognitive
deﬁcits in oﬀspring. Moreover, stress administered to preg-
nant rodents has been shown to lead to biological and be-
havioral alterations in both mother and pups, indicating that
hormones of both the reproductive and the stress axes can
directly and indirectly inﬂuence behavioral responses in the
long term. This study sought to examine the eﬀect of behav-
ioral responses to early post-partum stress on the response
to adulthood stress of oﬀspring, and thereby to model a
“second-generation” eﬀect where altered maternal behavior,
rather than possible neuro-hormonal eﬀects, is assumed to
be the pivotal variable. In order to model natural conditions
female rats underwent a single 10-minute predator scent ex-
posure stress at postpartum day 4. The eﬀects of this pro-
cedure were assessed quantitatively by observing the dams’
behavioral responses in the elevated plus-maze and acoustic
startle response paradigms. Maternal pup-care behavior was
observedandrecorded.Oﬀspringweresubsequentlyexposed
to the stress paradigm at adulthood and their responses on
the EPM and ASR evaluated, and then correlated with the
behavioral data for the dams. This study models a “second-
generation” eﬀect, that is, the eﬀect of parental stress re-
sponse on the responsiveness of oﬀspring, in terms of par-
enting behavior as the pivotal variable.
THE COORDINATE FRAME OF POP-OUT LEARNING
A.McKyton1 andE.Zohary1,2
1NeurobiologyDepartment
2InterdisciplinaryCenterforNeuralComputation,
TheHebrewUniversity,Jerusalem91010,Israel
Background. Pop-out detection, that is, detecting a target in
an array of distractors, improves with learning. This im-
provement, however, is speciﬁc to the target’s position. In
this study we further explore this position speciﬁcity to bet-
ter understand the processing stage in which learning may
take place. Methods. Subjects viewed an array of spheres that
appeared brieﬂy and was followed by a mask. In half of the
times one of the spheres in a speciﬁc location was odd in its
shape from shading information. Subjects judged whether
this sphere was an odd man out. After a few practice ses-
sionsperformanceincreasedandthenthetargetpositionwas
changed in one of three diﬀerent ways: (1) in its retinal posi-
tion;(2)initsrelativepositionwithrespecttothedistractors;
or (3) in its position relative to the subject’s head. Hypothe-
sis. If learning is in a speciﬁc reference frame (retinal, object-
based, or head-based) only displacement of the target in that
referenceframeshouldleadtoperformancedecrease.Results.
When the target position was displaced in its retinal location
compared to the learned position, performance decreased to
pre-learning level. In contrast, the other manipulations did
not aﬀect performance level that was reached by the learning
process. Conclusion. Perceptual learning of shape from shad-
ing is speciﬁc to the target retinal position but independent
of the target position relative to the screen or its relative po-
sition within the elements array. This suggests that learning
of complex shape features occurs in the early visual stages, in
which the representation is strictly retinotopic.
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UbMunc13-2 ENHANCES VESICLES RECRUITMENT IN A
CALMODULIN-DEPENDENT MANNER
A.Mezer,1 D.Zikich,1 M.Gutman,1 E.Nachliel,1
R.Melamed,1 H.Junge,2 N.Brose,2 andU.Ashery1
1WiseFacultyofLifeSciences,TelAvivUniversity,
TelAviv69978,Israel
2Max-Planck-InstituteforExperimentalMedicine,
Goettingen,Germany
Catecholamine release from chromaﬃn cells is coordinated
by a large number of proteins and involves the fusion of
large dense core vesicles with the cell plasma membrane. We
study the roles of Munc13 in exocytosis and the eﬀects of cal-
cium on these processes. Munc13 protein family contains a
conservedcalmodulin-bindingdomainandcalcium-binding
motifs. As calcium is known to accelerate vesicle priming
in chromaﬃn cells, we investigated the physiological rele-
vance of calmodulin binding to Munc13 activity. The exo-
cytotic response of cells overexpressing ubMunc13-2W387R,
a mutant that is calmodulin-binding deﬁcient, was consid-
erably lower compared to the responses of cells overexpress-
ing the WT protein, yet still larger as compared to control
cells. To evaluate if Munc13’s priming activity depends on
[Ca2+], exocytosis was evoked under conditions of low basal
calcium concentration (< 100nM), conditions that do not
support vesicle priming. Under these conditions, both pro-
teins showed proportionally reduced priming activity. How-
ever, when calcium was kept high for several seconds, se-
cretion accelerated only in cells overexpressing the wild-type
ubMunc13-2 (that bind calmodulin), giving rise to S-shaped
release kinetics. These results demonstrate that the interac-
tion of calmodulin with ubMunc13-2 enhances vesicle re-
cruitment at high [Ca2+]. Next, we kinetically analyze the
result using our new kinetic model that comprehensibly re-
produces the dynamics of exocytosis with high accuracy. Us-
ingthemodelweconcludethatcalmodulin’sinteractionwith
ubMunc13-2 has a regulatory nature and that this interac-
tion is important for boosting the activity of ubmunc13-2
when intracellular [Ca2+] rises. Furthermore, it seems that
the ubMunc13-2 have a unique eﬀect on the release which is
diﬀerent from the WT chromaﬃn cells.
ADNP mRNA KNOCK DOWN: A NOVEL APPROACH FOR
BRAIN CANCER TREATMENT
I.Michailovici,D.Dangoor,andI.Gozes
DepartmentofHumanMolecularGeneticsandBiochemistry,
SacklerMedicalSchool,TelAvivUniversity,Israel
Each year about 19000 people in the United States are diag-
nosed with primary brain cancer. Although there is no gen-
erally accepted therapeutic management for primary brain
tumors, a surgical approach is taken in most cases. However,
even following an apparently complete surgical removal, tu-
mor recurrence is still common. Therefore, novel noninva-
sive therapies are required for that management of brain tu-
mors. The human activity-dependent neuroprotective pro-
tein (ADNP) gene was mapped to chromosome 20q12-13.2,
a region associated with aggressive tumor growth, frequently
ampliﬁed in many neoplasias. ADNP was identiﬁed as a pro-
tein secreted by glial cells that is regulated by vasoactive in-
testinal peptide (Bassan et al, 1999). In human and mouse
brains, ADNP is expressed predominately in the cerebellum,
hippocampus, and cerebral cortex (Zamostiano et al, 2001).
The recent study of Steingart and Gozes (2006) showed a
neuroprotective activity for the protein ADNP. Furthermore,
it was demonstrated that ADNP regulates the expression
level of the proapoptotic protein P53 as part of the mecha-
nism by which ADNP protected neurons. This result corrob-
orates previous ﬁndings showing that inhibition of ADNP
expression by antisense oligodeoxynucleutides results in HT-
29 (colon cancer) cell death associated with increases in P53
expression. Here we show a dramatic enhancement of the
ADNP antisense eﬀect on HT-29 cell viability through the
use of a transfection reagent that increases the uptake of the
ADNPantisenseintothecells.Wehypothesizethatduetothe
high expression level of ADNP in the central nervous system
and due to the potent eﬀect of ADNP knock down on can-
cercellviability,ADNPantisensecouldpresentanalternative
therapy for brain tumor. Future experiments are ongoing to
explore the aforementioned hypothesis.
Supported by Lily and Avraham Gildor Chair, Dr Diana, and
Zelman Elton Lab and Nofar.
TOWARDS LOCALIZING A SYNAPSIN-DEPENDENT
OLFACTORY MEMORY TRACE IN THE BRAIN OF LARVAL
DROSOPHILA
B.Michels,H.Tanimoto,S.Diegelmann,E.Buchner,and
B.Gerber
UniversityofWurzburg,Wurzburg,Germany
Synapsins are presynaptic phosphoproteins regulating the
balance between the reserve pool and the readily releasable
pool of synaptic vesicles (Hilﬁker 1999 Philosophical Trans-
actions of the Royal Society (B)). As regulation of trans-
mitter release is a prerequisite for synaptic plasticity, we use
the fruit ﬂy Drosophila to ask whether Synapsin has a role
in behavioural plasticity as well. We tackle this question for
associative olfactory learning in larval Drosophila by using
the protein-null mutant syn97 CS (Godenschwege et al 2004
European Journal of Neuroscience). We ﬁnd that olfactory
associative learning in syn97 CS larvae is reduced to ap-
proximately half of wild-type; responsiveness to the to-be-
associated stimuli and all required motor faculties, however,
are normal (Michels et al 2005 Learning and Memory). This
learning phenotype now is the basis for localizing the cellu-
lar site(s) of Synapsin-dependent olfactory memory in the
larval brain. Therefore, we have used the GAL4 binary tran-
scription activation system to determine in which part(s)
of the brain Synapsin expression is suﬃcient and/or neces-
sary for memory formation. Concerning suﬃciency, both
almost pan-neural and mushroom body restricted expres-
sion fully rescue the memory defect of the syn97 CS mutant.
The expression pattern of Synapsin in these transgenic ani-
mals is conﬁrmed by anti-Synapsin immunohistochemistry.70 Neural Plasticity
Therefore, the mushroom bodies are a suﬃcient site for
Synapsin-dependent memory; this conforms with the role of
the mushroom bodies in adult ﬂies (Gerber et al 2004 Cur-
rent Opinion in Neurobiology). Concerning necessity, two
diﬀerent approaches, with either local suppression of GAL4
by GAL80 or by RNAi are currently used to test whether
mushroom-body speciﬁc knock-down of Synapsin impairs
learning.
DUALROLEOFKININSINPROSTAGLANDINSYNTHESIS
REGULATION IN ASTROCYTES
I.Miller,A.Danon,andS.Fleisher-Berkovich
DepartmentofClinicalPharmacology,BenGurionUniversity
oftheNegev,BeerSheva84105,Israel
Kinins, important biologically active peptides, are major me-
diators of peripheral inﬂammation. Although kinins are also
present in the central nervous system, their involvement in
neurological disease is not clear thus far. Kinins act via B1
and B2 receptors. B2 receptors are constitutively expressed
under physiological conditions. By contrast, the B1 receptors
are highly induced by proinﬂammatory agents. Kinins have
been shown to induce cyclooxygenase-2 (COX-2) expression
and synthesis of prostaglandins (PGs), major mediators of
inﬂammation. Release of proinﬂammatory molecules by as-
trocytes and increased COX-2 expression in the brain have
been implicated in a number of neurodegenerative diseases
includingAlzheimer’sdisease(AD).Furthermore,functional
diﬀerences in kinase signaling induced by kinin receptors
have been linked to AD. Recent studies indicate that kinins
may be involved in induction of protein synthesis, point-
ing to long-term eﬀect of kinins. We examined the role of
BK and des-arg10-kallidin (a B1 agonist) in long-term reg-
ulation of basal and lipopolysaccharide (LPS)-induced syn-
thesis of PGs in primary neonatal rat astrocyte cultures.
Treatment of astrocytes with B1 agonist or BK for 15 hours
enhanced basal PGE2 synthesis about 2 fold, as measured
by radioimmunoassay. Also, BK increased LPS (0.1μg/mL)-
induced PGE2 production by 1.5 fold. However, the B1 ag-
onist reduced LPS-induced PGE2 production by 35%. To
investigate COX-2 involvement in mediating kinins eﬀects,
COX-2 protein expression was measured. Both BK and B1
augmented COX-2 levels by about 2 fold. On the other hand,
while BK elevated LPS-induced COX-2 levels by 2 fold, the
B1 agonist decreased LPS-induced COX-2 to control levels.
Our results imply, for the ﬁrst time, a dual role of kinins in
regulation of inﬂammatory mediators in astrocytes.
HOW LONG AND HOW LOUD IS CONSTANT:EVIDENCE
FROM THE N1 COMPLEX TO GAPS IN NOISE
N.Mittelman,1 N.Bleich,1 H.J.Michalewski,2 A.Starr,2
andH.Pratt1
1EvokedPotentialsLaboratory,Technion,Haifa32000,Israel
2HumanElectrophysiologyUnit,UniversityofCalifornia,
Irvine,CA92697,USA
Objective. To study the duration and intensity combinations
that determine sound as constant (rather than transient)
by measuring the N1 complex (N1a and N1b) of event-
relatedpotentials(ERPs)tocessationofnoise.Methods.ERP s
were recorded from normal subjects in response to gaps in
bursts of binaural white noise. Within each burst, the pregap
noise was one of four durations at three intensities. Analy-
sis included waveform peak measurements and intracranial
source current density estimations, and statistical assessment
of the eﬀects of pregap noise parameters on N1a and N1b
and their estimated intracranial source activity. Results.T h e
N-Complex was detected at about 100ms and the minimum
noise duration fora double-peaked N-Complex wasbetween
tens of milliseconds and just under 500ms, depending on
noise intensity. In general, latency of N1a (at ∼90ms) in-
creased while that of N1b (at ∼150ms) decreased with de-
creasing duration of the preceding noise. Their amplitudes
were aﬀectedbytheprecedingnoiseintensity.Sourcecurrent
density was most prominent, under all stimulus conditions,
inthetemporo-parietalregions,withtheﬁrstpeak(N1a)lat-
eralized to the left hemisphere and the second peak (N1b)—
to the right. Conclusions. Constancy of sound is determined
by an interaction of its duration and intensity.
IMAGING DENDRITIC DEVELOPMENT OF ADULT-BORN
NEURONS IN THE MOUSE OLFACTORY BULB USING IN
VIVO TWO PHOTON MICROSCOPY
A.Mizrahi
DepartmentofNeurobiologyandInterdisciplinaryCenterfor
Neuroscience,TheHebrewUniversity,Jerusalem,Israel
The mammalian brain maintains few developmental niches
where neurogenesis persists into adulthood. One niche is lo-
cated within the olfactory system where the olfactory bulb
(OB) continuously receives newborn neurons that integrate
into the network as functional interneurons. I used in vivo
two-photon microscopy of lentiviral labeled newborn neu-
rons to directly image their development and maintenance
in the OB. Time-lapse imaging of newborn neurons over
several days revealed that dendritic formation is highly dy-
namic. I describe two distinct behaviors of dendritic devel-
opment, those of spiny dendrites and those of nonspiny den-
drites. Spiny dendrites are stable bearing a highly dynamic
spine population. In contrast, nonspiny dendrites continu-
ously form and retract. More mature adult-born neurons
maintain high levels of structural dynamics. These experi-
ments provide a novel experimental system to directly study
the pool of regenerating neurons in the intact mammalian
brain and suggest that synaptic turnover in the OB is highly
dynamic.
Supported by grants from Israeli Science Foundation and the
Human Frontier Science Organization.
ANALYSIS OF NONSTATIONARY RHYTHMIC PATTERNS
PRODUCED BY MAMMALIAN CENTRAL PATTERN
GENERATORS
Y.MorandA.LevTov
DepartmentofAnatomyandCellBiology,TheHebrew
UniversityMedicalSchool,Jerusalem91120,Israel
A network of spinal neurons known as central pattern gener-
ator (CPG) produces the rhythmic motor patterns requiredAbstracts of the 15th Annual Meeting of the Israel Society for Neuroscience 71
for coordinated swimming, walking, and running in mam-
mals. The output of this network is not constant. It varies
with time during execution of diﬀerent motor programs,
during frequency modulation of neural signals (facilitation,
depression, fatigue) and during the deterioration of exper-
imental preparations. Therefore, analyses of the CPG out-
put should take into account the nonstationary nature of the
recorded signals. The present work uses uni- and bivariate
short-time Fourier transform(STFT) and wavelet-transform
(WT) algorithms to analyze nonstationary rhythmic signals
produced in human muscles and in isolated spinal cords of
neonatal rats. The STFT algorithm divides the time series
into consecutive overlapping or non-overlapping windows
and repeatedly applies the Fourier transform across the sig-
nal. The WT algorithm decomposes the signal using a family
of wavelets varying in scale, resulting in a set of wavelet co-
eﬃcients presented onto a continuous frequency range over
time.Applyingthesetechniquestocomputersynthesizedsig-
nalsandtotherecordedmotorrhythmicpatternsmentioned
above revealed that a modiﬁed Morlet WT algorithm was the
tool of choice for this type of analysis. Cross-WT and wavelet
coherence were then used to determine interrelations be-
tweenpairsoftimeseriesintimeandfrequencydomainsand
the Monte Carlo simulations against white noise were used
to examine the critical value for statistical signiﬁcance. The
ability of the cross Morlet WT and cross-WT coherence al-
gorithms to eﬃciently extract the rhythmic parameters over
a wide range of frequencies (0.01–500Hz) with time will be
demonstrated and its possible implications to the analysis of
complex nonstationary output of spinal pattern generators
will be discussed.
Supported by US-Israel Binational Science Foundation and the
Israel Science Foundation.
CAN HIGH PRESSURE MODULATION OF NMDA
RECEPTOR RESPONSE EXPLAIN NEURONAL
HYPEREXCITABILITY AND POTENTIAL
NEUROTOXICITY?
A.MorandY.Grossman
BenGurionUniversityoftheNegev,BeerSheva84105,Israel
Hyperbaric environment (> 1.1MPa) induces the high pres-
sure neurological syndrome (HPNS). HPNS is character-
ized in humans by confusion, dizziness, impairment of cog-
nitive and motor performance, tremor, EEG changes, my-
oclonia, and convulsions at higher pressures. Previous stud-
ies suggested that such CNS hyperexcitability may be as-
sociated with increased NMDA receptor (NMDAR) activ-
ity. Recently, long-term exposure to high pressure was im-
plicated with professional divers neurological and memory
deﬁcits. Glutamate excitotoxicity that induce neuronal death
is also attributed to excessive Ca2+ inﬂux through NM-
DAR. Therefore, we studied pressure eﬀects on the isolated
NMDAR currents. Conventional rat hippocampal coronal
brain slices were prepared, constantly superfused with physi-
ological solutions gas-saturated at normobaric pressure, and
compressed up to 10.1MPa with helium. Evoked ﬁeld EP-
SPs (fEPSP) were recorded from the CA1 pyramidal neu-
rons. Isolated NMDAR fEPSP were obtained under the con-
ditions of AMPA blocking (DNQX, 20microM), GABAA
blocking (picrotoxin, 50microM), and [Mg2+]0 = 0. The
single fEPSP maximal initial slope (29%), amplitude (80%),
decay time (95%), and time integral (ms∗mV, 350%) were
signiﬁcantly increased despite the known general decrease
in glutamate synaptic release. When 5 stimuli at 50–100Hz
were used, high pressure increased the frequency-dependent
depression (FDD) of the fEPSPs; however, the signal time in-
tegralremainedthesame.When5stimuliat25Hzwereused,
highpressureinducedalargerFDD,butthetimeintegralwas
signiﬁcantly increased by 185%. The immediate changes in
NMDAR fEPSP may explain the short-term HPNS hyperex-
citability. Furthermore, the robust increase in fEPSP time in-
tegral, which indicates Ca2+/Na2+ inﬂux, suggests elevation
of cytosolic [Ca2+] to toxic levels. This may provide a novel
working hypothesis for explaining long-term pressure expo-
sure deleterious eﬀects on professional divers.
ALTERATIONS IN HIPPOCAMPAL
LONG-TERM POTENTIATION FOLLOWING
FEAR AND EXTINCTION
H.K.MotanisandM.Maroun
DepartmentofNeurobiologyandEthology,CenterofBrain
andBehavior,UniversityofHaifa,Haifa31905,Israel
Predisposition for activity-induced strengthening and weak-
ening of synaptic connections is highly dependent on the
history of the synapse. It has been shown that prior activ-
ity could be achieved either by a learning paradigm or by
electrical stimulation. It has been also suggested that stress-
ful experience could also aﬀect the ability to induce synap-
tic plasticity. However, most of the studies that examined the
question of how stress aﬀects long-term potentiation (LTP)
and long-term depression (LTD) in the hippocampus exam-
ined the eﬀect of an aversive and inescapable stimulus only.
In the current study we assessed the potential diﬀerences that
an aversive learning paradigm (contextual fear conditioning)
could elicit in hippocampal LTP/ LTD as compared to expo-
sure to elevated platform stressor. Three groups were tested:
control rats, rats that were exposed to the elevated platform
prior electrophysiological recording, and a group of rats that
was trained for contextual fear conditioning before record-
ing. In accordance with previous results, exposure to the el-
evated platform stress completely inhibited the induction of
CA1 LTP compared to controls. In contrast, the level of po-
tentiation of the rats that underwent fear conditioning was
not signiﬁcantly diﬀerent from the controls, suggesting that
stress and fear conditioning could diﬀerently aﬀect CA1 LTP.
The eﬀect of fear conditioning learning on the induction of
L T Di su n d e rc u r r e n ti n v e s t i g a t i o n .72 Neural Plasticity
WHEN SPEECH COMPREHENSION IMPEDES LISTENING
ACCURACY: EVIDENCE FROM BINAURAL INEFFICIENCY
MECHANISMS
M.Nahum,1 I.Nelken,1,3 andM.Ahissar1,2
1InterdisciplinaryCenterforNeuralComputation(ICNC),
TheHebrewUniversity,Jerusalem91010,Israel
2PsychologyDepartment,TheHebrewUniversity,
Jerusalem91010,Israel
3NeurobiologyDepartment,TheHebrewUniversity,
Jerusalem91010,Israel
Psychophysical accounts of auditory performance usually as-
sume that information calculated at low levels of the hierar-
chy is always available for perception. We now questioned
this view, by systematically characterizing the conditions un-
der which the auditory system fails to optimally utilize low-
level binaural information for diﬀerent perceptual tasks. We
measured binaural advantage for speech perception in noise
under diotic and dichotic listening conditions. Stimulus sets
included word pairs, which were either perceptually diﬀerent
or perceptually similar. We manipulated factors that could
potentially hamper access to low-level information: nature
of perceptual task (identiﬁcation or semantic-association)
and the consistency of presentation of binaural information
(consistent within a block or mixed). In addition, we con-
ducted a computer simulation aimed to quantify binaural
advantage given optimal information processing. We found
that utilization of low-level information depended on high-
level factors. Speciﬁcally, for perceptually diﬀerent words,
binaural advantage was maximal (9dB), independent of task
and protocol. However, when high-level perceptual similar-
ity was imposed, maximal binaural advantage, as predicted
by the simulation, could only be attained under limited con-
ditions: in the identiﬁcation task, it was only obtained in the
separate protocol. In the semantic-association task, optimal
beneﬁt was never obtained. Our ﬁndings suggest that the
ability of our auditory system to eﬃciently utilize low-level
information is restricted, and dictated by higher level factors,
as perceptual similarity, rather than by low-level acoustical
similarity. Moreover, they imply that when on-line access to
high-level representations is required, access to precise infor-
mation may be impaired, even if it is necessary for task reso-
lution.Weinterprettheseresultsintermsofreversehierarchy
theory (Ahissar and Hochstein, 1997).
Supported by the Israeli Institute for Psychobiology and the
Center of Excellence grant from ISF.
PERCEPTUAL LEARNING AND THE UTILIZATION OF
BINAURAL INFORMATION
M.Nahum,1 I.Nelken,1,2 andM.Ahissar1,3
1InterdisciplinaryCenterforNeuralComputation(ICNC),
TheHebrewUniversity,Jerusalem91010,Israel
2PsychologyDepartment,TheHebrewUniversity,
Jerusalem91010,Israel
3NeurobiologyDepartment,TheHebrewUniversity,
Jerusalem91010,Israel
Previously, we tested listeners’ ability to utilize low-level bin-
aural information for the identiﬁcation of words in noise,
under diotic and dichotic listening conditions. We manip-
ulated the consistency of binaural presentations, using two
protocols: consistent, in which binaural information was ei-
therdioticordichoticwithinablock,andmixed,inwhichdi-
otic and dichotic trials were randomly interleaved. We found
that utilization of binaural information in the mixed proto-
col was ineﬃcient (5dB compared to 9.3dB for consistent
protocol). We now tested an intermediate condition (“1-1”),
in which diotic and dichotic trials were alternated through-
out the block. Under this protocol, binaural advantage was
ineﬃcient,similartothatofthemixedprotocol,althoughthe
binaural condition could be fully predicted on a trial-by-trial
basis. We further asked whether training on the 1-1 proto-
col will improve the utilization of binaural information. We
trained two groups of subjects for 7 successive sessions on
one of the two protocols (1-1 and mixed, resp), and tested
transfer of learning to the other protocol. Subjects trained on
the 1-1 protocol gradually attained maximal binaural advan-
tage (∼9dB) within 5–7 sessions and fully transferred this
beneﬁttothemixedprotocol.Incontrast,subjectstrainedon
the mixed protocol attained smaller improvements in abso-
lute thresholds, and gained almost no beneﬁt from binaural
information. We conclude that training can help utilize low-
levelinformation,whichisnotinitiallyaccessiblewhenstim-
ulus conditions vary across trials. However, improvement is
contingent upon some consistent structure in the sequence
of the presentation. Once acquired, this information is ac-
cessible even under variable trial-by-trial conditions, as was
the case with the mixed protocol.
Supported by the Israeli Institute for Psychobiology and the
Center of Excellence grant from ISF.
A NOVEL INSIDE-OUT PROSTANOID SIGNALING
PATHWAY THAT MEDIATES GNRH RECEPTOR
AUTO-REGULATION
Z.Naor,1 M.Naidich,1 H.N.Jabbour,2 A.J.Pawson,2
K.Morgan,2 S.Battersby,2 M.R.Millar,2 P.Brown,2 and
R.P.Millar2
1DepartmentofBiochemistry,TelAvivUniversity,
RamatAviv69978,Israel
2MRCHumanReproductionSciencesUnit,
EdinburghEH164TJ,UK
The asynchronous phased secretion of LH and FSH in re-
sponse to GnRH during the female reproductive cycle is a
central dogma, the mechanism of which remains unresolved.
GnRH stimulates arachidonic acid (AA) release from the
gonadotrope LbetaT2 cells followed by a marked induction
of COX-1 and COX-2 by GnRH, which was mediated by
the PKC/c-Src/PI3K/MAPK pathway but not via transacti-
vation of the EGF receptor. COX1/2 act on AA to produce
prostaglandins(PGs)andGnRHstimulatesPGE2,PGI2,and
PGF2alpha production. We considered that these PGs may
act in an autocrine manner to regulate gonadotrope func-
tion and demonstrated that rat pituitary gonadotropes ex-
press the prostanoids receptors EP1, EP2, FP, and IP while
EP3 and EP4 were localized to the prolactin and growth hor-
mone producing cells, respectively. PGF2alpha and PGI2,Abstracts of the 15th Annual Meeting of the Israel Society for Neuroscience 73
but not PGE2, inhibit GnRH receptor expression through
FP and IP receptors. The inhibitory eﬀect of PGF2alpha
and PGI2 seems to be mediated by inhibition of GnRH-
stimulated phosphoinositide turnover. PGF2alpha but not
PGE2 or PGI2, reduced GnRH-induction of LHbeta, but like
PGE2 and PGI2 had no eﬀect on the induction of common
alpha, or FSHbeta. PGF2alpha, or the COX1/2 inhibitor, in-
domethacin, inhibited and enhanced GnRH-induced LH se-
cretion, respectively, from rat pituitaries, but both had no ef-
fect on FSH secretion. PGE2 and PGI2 had no eﬀect on LH
and FSH secretion induced by GnRH. Hence, a novel inside-
outsignalingpathwaymediatedbyPGF2alpha-FPandPGI2-
IP, acting in an autocrine/paracrine loop, limits GnRH regu-
lation of the GnRH receptor, while PGF2alpha inhibits also
GnRH stimulation of LH but not FSH release. This mecha-
nism may provide a means for the cyclical responsiveness of
pituitary gonadotropes and the asynchronous LH and FSH
release during the female reproductive cycle.
S u p p o r t e db yI S F ,G I F ,a n dA d a m sS u p e rC e n t r ef o rB r a i n
Studies at Tel Aviv University.
SPECIALIZED CIRCUITS RELAYING PARALLEL VISUAL
PATHWAYS TO AREA MT OF MACAQUE MONKEY
J.J.Nassi1,2 andE.M.Callaway1
1SystemsNeurobiologyLaboratory,SalkInstitutefor
BiologicalStudies,POBox85800,SanDiego,CA92186-5800,
USA
2NeurosciencesDepartment,UniversityofCalifornia,San
Diego,CA92093,USA
Identifying the circuits that mediate the complex interac-
tionsbetweenmagnocellular(M)andparvocellular(P)path-
ways, and understanding how they contribute to perception
are critical to our understanding of the primate visual sys-
tem. Recent studies from our lab have shown the ﬁrst con-
clusive anatomical evidence for a strong P input to area MT
of macaque monkey. Both M and P layers of the LGN con-
nect disynaptically with area MT, bypassing the more promi-
nent pathway through layer 4C of primary visual cortex (V1)
and likely reaching MT via Meynert cells in layer 6. Here we
u s er a b i e sv i r u sa sar e t r o g r a d et r a n s y n a p t i ct r a c e rt os t u d y
the contributions of M and P pathways to area MT through
layer 4C of V1. After MT injections with a 3 day survival
time, disynaptic label in V1 was found almost exclusively
in M-dominated layer 4Calpha with little in P-dominated
layer 4Cbeta. These results suggest that the most direct in-
put stream through layer 4C of V1 to MT is indeed dom-
inated by the M pathway. However, after an MT injection
with a 6 day survival time, allowing rabies virus to transport
across up to three additional synapses, transynaptic label was
foundinalllayersofV1includingP-dominatedlayer4Cbeta,
conﬁrming that MT receives strong indirect input from the
P pathway through layer 4C of V1. In an attempt to eluci-
date the route by which this P pathway input reaches MT,
we made injections into areas V3 and V2, which also pro-
vide input to MT. Only after certain injections into V2, likely
those that involved a cytochrome oxidase (CO) thick stripe
were substantial disynaptic label found in P-dominated layer
4Cbeta, making the thick stripes of V2 the most likely relay
for P pathway input through layer 4C of V1 to MT. Further
studies will be necessary to elucidate the functional contri-
butions of each of these unique input pathways to MT and to
better understand the complex interactions between the M
and P pathways of the primate visual system.
Supported by National Institutes of Health EY 010742, EMC; 5
T32 AG00216 and 2 T32 MH20002, JJN.
RELATIONSHIP OF SINGLE-UNIT ACTIVITY TO
GAMMA-LFP AND BOLD-fMRI DEPENDS ON THE
DEGREE OF LOCAL COHERENCE IN THE HUMAN
CEREBRAL CORTEX
Y. Nir,1 L.Fisch,1 R.Mukamel,2 H.Gelbard-Sagiv,1
A.Arieli,1 I.Fried,3,4 andR.Malach1
1DepartmentofNeurobiology,WeizmannInstituteof
Science,Rehovot76100,Israel
2AhmansonLovelaceBrainMappingCenter,Universityof
California,LosAngeles,CA90095,USA
3DivisionofNeurosurgery,UniversityofCalifornia,Los
Angeles,CA90095,USA
4FunctionalNeurosurgeryUnit,TLVMedicalCenterand
SacklerSchoolofMedicine,TelAviv,Israel
The relationship between the ﬁring rate of individual neu-
rons, the gamma-band power in the local ﬁeld potential
(LFP), and the blood oxygenation level-dependent (BOLD)
fMRI signal is of high signiﬁcance, both theoretically and
methodologically. Recently, conﬂicting measures of this cou-
pling have been reported. Here we show, by simultaneously
recording single-unit and gamma-LFP from multiple elec-
trodes in human auditory cortex, that the coupling of indi-
vidualneuronstogamma-LFPisvariable.However,thisvari-
ability could be largely accounted for (r = 0.66, p   0.001)
bytheextentofcorrelatedactivitybetweenneighboring neu-
rons. When comparing single-unit activity to BOLD signals,
the neuron-to-BOLD coupling level could similarly be ex-
plained by the degree of correlated activity among neighbor-
ing neurons. Thus, our results suggest that the gamma-LFP
and the BOLD signal correlate to the neuronal population
ﬁring rate, and instances where they appear not to correlate
to single-unit activity may be due to locally decoherent ﬁring
patterns.
Funded by ISF COE and Dominique Center to R. Malach and
US-Israel BSF grant to I. Fried and R. Malach.
STIMULUS-SPECIFIC ADAPTATION IN THE
SOMATOSENSORY THALAMUS
V.NitzanandR.Azouz
DepartmentofPhysiology,FacultyofHealthSciences,
BenGurionUniversity,BeerSheva84105,Israel
Sensory inputs from the whiskers reach the primary so-
matosensory thalamus through the principal trigeminal74 Neural Plasticity
nucleus. The main role of the thalamus is to relay these sen-
sory inputs to the cortex. One important aspect of sensory
information ﬂow that is particularly sensitive to adaptation
is the relay of high-frequency inputs. To determine the role
of adaptation in sensory information transmission, we per-
formed extracellular recordings from the ventral posterior
medial nucleus of the thalamus of the anaesthetized rat while
presenting simulated texture stimuli. We found, as others,
that thalamic responses depress with repetitive constant ve-
locity whisker stimulation. In contrast, however, a change in
stimulus velocity relives this depression. Even more surpris-
ing is the fact that neuronal responses hardly ever adapt to
complex whisker deﬂections which contain a broad range of
whisker velocities. These results suggest that thalamic neu-
rons may integrate synaptic inputs which may carry distinct
attributes of unitary stimulus.
S u p p o r t e db yt h eI s r a e l iS c i e n c eF o u n d a t i o n .
ANTI-INFLAMMATORY PROPERTIES OF CHOLINERGIC
UPREGULATION: A NEW ROLE FOR
ACETYLCHOLINESTRASE INHIBITORS
E.Nizri,Y.Hamra-Amitai,C.Sicsic,I.Lavon,and
T.Brenner
LaboratoryofNeuroimmunology,DepartmentofNeurology,
HadassahHebrewUniversityMedicalCenter,Israel
We investigated the anti-inﬂammatory eﬀects of acetylcho-
linesterase inhibitors (AChEI) at the cellular and molecu-
lar levels. AChEI suppressed lymphocyte proliferation and
proinﬂammatory cytokine production, as well as extracellu-
laresteraseactivity.Anti-inﬂammatoryactivitywasmediated
by the alpha-7 nicotinic receptor (neuronal) acetylcholine
receptor; the muscarinic receptor had the opposite eﬀect.
Treatment of the central nervous system (CNS) inﬂamma-
tory disease, experimental autoimmune encephalomyelitis
(EAE), with EN101, an antisense oligodeoxynucleotides, tar-
getedtoAChEmRNA,reducedtheclinicalseverityofthedis-
ease and CNS inﬂammation intensity. The results of our ex-
periments suggest that AChEI increase the concentration of
extracellular acetylcholine (ACh), rendering it available for
interaction with a nicotinic receptor expressed on lympho-
cytes. Our ﬁndings point to a novel role for AChEI which
may be relevant in CNS inﬂammatory diseases such as EAE
and multiple sclerosis. They also emphasize the importance
of cholinergic balance in neurological disorders, such as
Alzheimer’s disease and Myasthenia Gravis, in which these
drugs are used.
THE EFFECT OF VARIOUS ANTIDEPRESSANTS ON THE
IGF-1 SYSTEM IN RAT BRAIN AND IN A HUMAN
GLIOMA CELL-LINE: RELEVANCE TO NEUROGENESIS
N.Novak,1 M.Taler,1 R.Zilberman,1 A.Weizman,1
I.Gil-Ad,1 andR.Weizman2
1LaboratoryofBiologicalPsychiatry,FMRC,RabinMedical
Center,TelAvivUniversity,TelAviv69978,Israel
2BrullCommunityMentalHealthCenter,SacklerFacultyof
Medicine,TelAvivUniversity,TelAviv69978,Israel
Antidepressants were found to facilitate synaptic connec-
tions, neuroplasticity, and cognition by stimulating trophic
factors such as BDNF. Insulin-like-growth-factor-1 (IGF-1)
is a potent neurotrophic factor in the brain. Previous studies
have demonstrated that IGF-1 accelerates brain growth and
neuroplasticity. IGF-1 is regulated by diﬀerent neurotrans-
mitters such as norepinephrine (NE) and serotonin (5-HT).
O u ra i mw a st oeva l u a t et h ee ﬀectof various antidepressants,
which act diﬀerently on 5-HT and on NE neurotransmit-
ters, on the expression of IGF-1 mRNA and receptor (IGF-
1R) in diﬀerent regions of the rat brain and in U87, a hu-
mangliomacell-line.Hypothalamus,frontalcortex,andhip-
pocampus were dissected from Wistar male rats treated with
clomipramine,reboxetine andﬂuoxetine administeredorally
(15mg/kg × 3 days or 21 days). In addition, U87 cells were
treated with the same antidepressants (0.1micM–20micM).
IGF-1R expression was determined by Western blot analy-
sis. IGF-1 mRNA levels were assessed by semiquantitive PCR
reaction. After 3 days, reboxetine and ﬂuoxetine slightly de-
creased IGF-1R in the hypothalamus. After 21 days, rebox-
etine and ﬂuoxetine increased IGF-1 mRNA in the frontal
cortex and decreased it in the hippocampus. Clomipramine
increased IGF-1R and reduced IGF-1 mRNA in the frontal
cortex. In the hippocampus, clomipramine decreased IGF-1
mRNA. In U87 cells a high concentration of clomipramine
increased IGF-1R. Reboxetine and ﬂuoxetine increased IGF-
1 mRNA and IGF-1R at low concentrations, and decreased
both parameters at high concentrations. Conclusions. Diﬀer-
ent antidepressants aﬀe c tt h eI G F - 1s y s t e mi nd i ﬀerent brain
areasinvariousways.Reboxetineandﬂuoxetineseemtopos-
sess the same pattern of activity. After 21 days, in U87 cells,
a biphasic eﬀect was observed with reboxetine and ﬂuoxe-
tine. We suggest that antidepressants, mainly selective 5-HT
and NE modulators, may aﬀect neurogenesis by regulating
the IGF-I system.
This research is supported by the National Institute for Psy-
chobiology in Israel.
APOTENTIALEXISTENCEOFANON-REWARD-RELATED
REINFORCEMENT DURING PERFORMANCE OF
REACHING MOVEMENTS
I.Novick,1 F. I. Arce,1 andE.Vaadia1,2
1DepartmentofPhysiology,TheHebrewUniversity,
Jerusalem91010,Israel
2InterdisciplinaryCenterforNeuralComputation,
TheHebrewUniversity,Jerusalem91010,Israel
The conventional way to explain an increasing probability of
a behavior appearance is strengthening the connection be-
tween a stimulus and a certain response, as a consequence
of a positive reward that was later achieved. The existence of
habits and even the appearance of repetitive behaviors that
seemtogiverisetonegativerewardareusuallyalsoexplained
by an invisible positive reinforcer. However, other processes
couldresultinanincreasingprobabilitytoexecutearesponse
inadditiontotherewardsystem.Inthisstudy,wetestedrein-
forcementthatisrelatedtoiterative behavior.Twentyhuman
subjects volunteered to perform hundreds of repetitions of a
simple reaching movement. Analysis of behavioral parame-
ters (eg, maximal velocity, repeating an error) in consecutiveAbstracts of the 15th Annual Meeting of the Israel Society for Neuroscience 75
trials, as well as parameters of EMG activity, reveals high ten-
dency to repeat a behavior, not only as a result of a positive
reward, suggesting the existence of an additional component
in the classic reinforcement learning model.
Supported by Bundesministerium fur Bildung und Forschung
(BMBF-DIP), BSF, Jack Skirball Chair and Research Fund.
BRAIN ACTIVITY RELATED TO POSITIVE AND NEGATIVE
SUBJECTIVELY SIGNIFICANT VERBAL STIMULI: AN ERP
FUNCTIONAL IMAGING STUDY
E.OfekandH.Pratt
EvokedPotentialsLaboratory,MedicalSchool,
Technion–IsraelInstituteofTechnology,Haifa32000,Israel
Objective. Study neural correlates of subjectively positive and
negativeverbalstimuli,usingthehightemporalresolutionof
ERP (event-related potentials) and LORETA (low-resolution
electromagnetic tomography). We have previously shown
brain response to negative stimuli, here we compare the re-
sponse to positive and negative stimuli. Methods. ERPs were
recorded from twelve right-handed subjects while listening
to ﬁrst names and detecting 3 emotionally neutral names
that ended with a speciﬁc consonant from a list of 25–30
names. Subjective aﬀective valence of verbal distracters was
determined separately for each subject after the experiment,
using a structured interview based on a validated question-
naire. For each subject, for each name, 3 scores were com-
puted based on the interview results: general subjective sig-
niﬁcance, negative valence, and positive valence. For each
subject, the name of the person who hurt the subject the
most was chosen as the negative stimulus. A name with the
highest positive valence score and the lowest negative valence
score was chosen for each subject as the positive stimulus.
Event-related potentials (ERPs) were averaged separately for
each name, for each subject. The time courses of brain ac-
tivity to names with subjectively negative and positive va-
lence were compared to neutral names using LORETA. Re-
sults. Enhanced activation to stimuli with subjectively nega-
tive and positive valence (compared to neutral stimuli) in-
volved prefrontal cortex and auditory cortex and lasted until
at least 950ms after stimulus onset. In general, activity was
lateralized to the left hemisphere (mainly prefrontal cortex)
for negative stimuli, and to both hemispheres for positive
stimuli. Conclusions. Brain response to subjectively negative
stimuli is more extended and bilateral compared to subjec-
tively positive stimuli. It seems possible to diﬀerentiate the
subjective aﬀective valence of stimuli based on event related
potentials.
THE ROLE OF ZINC TRANSPORTERS IN ZINC AND
HEAVY METAL HOMEOSTASIS IN CORTICAL NEURONS
E.Ohana,1,2 M.Hershﬁnkel,1,2 andI.Sekler1,2
1DepartmentofPhysiology,FacultyofHealthSciences,
BenGurionUniversityofTheNegev,POBox653,
BeerSheva84105,Israel
2TheZlotowskiCenterforNeuroscience,BenGurion
UniversityofTheNegev,BeerSheva84105,Israel
The large zinc gradient across the plasma membrane of neu-
rons in several areas of the brain, taken together with zinc
toxicity,suggeststhatzincpermeationandsequestrationinto
organelles are highly regulated. Indeed, numerous zinc reg-
ulating proteins are known, most prominently the ZnT fam-
ily. Using cellular imaging together with molecular tools for
overexpression and silencing, we have identiﬁed the cellu-
lar mechanisms which underlie the reduction of toxic Zn2+
accumulation. The cellular system which maintains Zn2+
homeostasis consists of plasma membrane proteins, which
regulate zinc inﬂux or extrusion and intracellular trans-
porters that sequester zinc into intracellular organelles. Our
work focuses on three major proteins, resembeling each of
these “modes”: the Na+/Zn2+ exchanger and ZnT-1 on the
plasma membrane, and ZnT-5 on vesicular membranes. We
show that a Na+/Zn2+ exchanger mediates an active extru-
sion of Zn2+ and that ZnT-1 modulates the LTCC (L-type
calcium channel) in neurons and thus reducing Zn2+ in-
ﬂux through this channel. In addition, we show that ZnT-
5 actively sequesters Zn2+ into intracellular compartments.
Workingtogether,theseproteinsmakearobustsystemwhich
reduces cytoplasmic zinc concentrations, thus protecting the
cells from Zn2+ toxicity.
THE DYNAMICS OF ONGOING ACTIVITY IN THE
PRIMARY VISUAL CORTEX OF THE AWAKE MONKEY
D.B.Omer,L.Rom,andA.Grinvald
DepartmentofNeurobiology,WeizmannInstituteofScience,
Rehovot76100,Israel
Whathappensinprimarysensoryareasintheabsenceofsen-
sory input (eg, primary visual cortex when eyes are closed)?
Previous ﬁndings from voltage sensitive dye imaging (VSDI)
experiments done on anesthetized cats (Grinvald et al, 1988;
Arieli et al, 1995; Arieli et al, 1996; Tsodyks et al, 1999; Kenet
et al, 2003) indicated that activity in the visual cortex de-
pends not only on the nature of visual inputs but also on the
state of the cortex at the time of stimulation. Furthermore,
patterns thatlooked like orientationcolumns mapsappeared
spontaneously. Do those spontaneous cortical states appear
also during the awake state and have any functional signiﬁ-
cance? We combined simultaneous VSDI with electrophysi-
ological recordings of local ﬁeld potentials (LFP) and mul-
tiunit activities. During ongoing activity sessions, the VSDI
revealed coherent spatio-temporal activity over the primary
visual area. We found that in comparison to the ongoing ac-
tivity in the anesthetized preparation, the dynamics of the
ongoing activity in the awake monkey is much faster, and
the coherence-length is much smaller. We also detected in
the LFPs short episodes of high-energy oscillations in the
∼30Hz range. Those short episodes were not detected in the
evoked sessions, in contrast with the situation reported for
anesthetized cat (Gray and Singer 1989). During the evoked
sessions, cortical columns with similar orientation prefer-
ence were phase coherent. We observed a clear phase shift
for the orthogonal orientation columns in V1. We report
herethattheaveragedcoherenceoverspacebetweentheVSD
signals and single unit activity was signiﬁcantly higher than
between VSD-VSD signals and VSD-LFP signals. The cor-
tical evoked response showed maximal coherence between76 Neural Plasticity
VSD-VSD, VSD-LFP, and VSD-Spike-rate within three dis-
tinct frequency bands, 4Hz, 9Hz–14Hz, and 16Hz–19Hz.
These results suggest that ongoing activity may play an im-
p o r t a n tr o l ei nc o r t i c a lf u n c t i o n .
Supported by grants from the ISF, EU, the Goldsmith Founda-
tion, and the Grodetsky Center.
TRP CHANNELS: KEY PROTEINS OF SIGNAL
TRANSDUCTION
M.Parnas,B.Katz,andB.Minke
DepartmentofPhysiology,FacultyofMedicine,
TheHebrewUniversity,Jerusalem91120,Israel
Transient receptor potential (TRP) channels are universal bi-
ological sensors that detect changes in the environment in
response to myriad of stimuli including cold/hot tempera-
tures, natural chemical compounds, mechanical stimuli, or
changes in the composition of the lipid bilayer. TRP chan-
nels are crucially involved in physiological processes, for ex-
ample, photoreception, pheromone sensing, taste percep-
tion, thermosensation, pain perception, mechanosensation,
perception of pungent compounds, renal Ca2+/Mg2+ han-
dling, smooth muscle tone, and blood pressure regulation.
The light activated channels of Drosophila photoreceptors
TRP and TRP-like (TRPL) show voltage-dependent conduc-
tance during illumination. Recent studies conducted on ex-
pressed channels implied that mammalian members of the
TRP family, which belong to the TRPV and TRPM subfam-
ilies, are intrinsically voltage-gated channels. These channels
reveal temperature and agonist-dependent shift of their volt-
age dependence suggesting that voltage dependence under-
lies their gating mechanism. It is, however, unclear whether
other subfamilies of TRP channels share the same voltage-
dependent gating mechanism. Exploring the voltage depen-
dence of Drosophila TRPL channel, we found that it is not
an intrinsic property. Furthermore, Ca2+ blocked the TRPL
channels with high aﬃnity via an open channel block mech-
anism, which underlies the hitherto unknown mechanism of
TRPLvoltagedependence.Amathematicalmodeldescribing
channel-Ca2+ interaction indicated that it is the dissociation
of Ca2+ from the open channel that underlies the observed
voltage dependence of the channel. Whole cell recordings
from a Drosophila mutant expressing only the TRPL chan-
nels indicate that Ca2+ block also accounts for the voltage
dependence of the native TRPL channels in the photorecep-
tor cells. The relatively low concentration of Ca2+ required
for blocking TRPL improves the signal-to-noise ratio of the
light response during medium and intense lights.
DESCRIBING PARAMETERS DISTRIBUTION AND
ROBUSTNESS FACTORS IN COMPARTMENTAL MODELS
OF NEURONS
N.Peled1 andA.Korngreen1,2
1TheMinaandEverardGoodmanFacultyofLifeSciences,
Bar-IlanUniversity,RamatGan,Israel
2TheLeslieandSusanGonda(Goldschmied)Multidisiplinary
BrainResearchCenter,Bar-IlanUniversity,RamatGan,Israel
Our understanding of the input-output function of single
cells has been substantially advanced by accurate biophysi-
cally multicompartmental models. The large number of pa-
rameters in these models has raised the necessity to use au-
tomatic approaches for ﬁnding their true values. This ap-
proach attempts to converge to a global minimum in a very
high dimensional parameters’ phase-plane. Due to an inher-
ent noise in the neurophysiologic measurements equipment,
we cannot be sure how accurate the values that we converged
to are. Here we suggest that ﬁnding the parameters’ distribu-
tion via Monte Carlo approach can tell us how much each
parameter is sensitive to noise, and how its value distribute
in real neurons. After ﬁnding the parameters’ distributions,
we now have a much smaller parameters-plane, which allows
rigorous methods to ﬁnd: (1) the sensitiveness of the model
to each parameter; (2) how the quantitative variance of the
data obtained can be explained by each parameter. Finally,
we suggest applications, based on these methods: (1) an iter-
ative method of dealing with the diﬃculty of convergence to
a global minimum in a high-dimensional parameters-plane;
(2) deﬁning the amount of information obtainable when us-
ingaspeciﬁcmodel;(3)separatingbetweensimilarandnon-
similar global minimum.
OPTIMIZERS 2050: THE FUTURE OF PSYCHIATRY
A.Peled1,2
1Technion–IsraelInstituteoftechnology,Haifa32000,Israel
2ShaarMenasheMHC,Israel
Psychiatry suﬀers from a lack of a scientiﬁc brain-related eti-
ological knowledge about mental disorders. The advance-
ment toward such knowledge is further hampered by the
lack of a theoretical framework or “language” that trans-
lates clinical ﬁndings of mental disorders to brain distur-
bances. Correlates between clinical manifestations and pre-
sumed neuronal network disturbances are proposed in the
form of a practical diagnostic system titled “Brain Proﬁling.”
Three dimensions make up Brain Proﬁling, “neural com-
plexity disorders,” “neuronal resilience insuﬃciency,” and
“context-sensitive processing decline.” The ﬁrst dimension
relates to disturbances occurring to fast neuronal activations
in the millisecond range, it incorporates connectivity and
hierarchical imbalances appertaining typically to psychotic
and schizophrenic clinical manifestations. The second di-
mension relates to disturbances of long-term synaptic mod-
ulations, and incorporates disturbances to optimization and
constraint satisfactions within relevant neuronal circuitry.
Finally, the level of internal representations related to per-
sonality disorders is presented by a “context-sensitive pro-
cess decline.” Brain proﬁling oﬀe r st e s t a b l ep r e d i ct i o n sa b o u t
the etiology of mental disorders because being brain-related
it lends readily to brain imaging investigations. Brain pro-
ﬁling follow-up can be presented by a trajectory in a three-
dimensional space representing an easy-to-see clinical his-
tory of the patient. Brain proﬁling relates to brain disor-
der rather than person disorder thus less stigmatic. Brain-
proﬁling diagnosis of mental disorders could be a bold new
step toward a future neuropsychiatric diagnosis of mental
disorders. In the future psychiatrists will be called “Optimiz-
ers” because they will cure mental disorders by optimizing
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EXTERNAL CALCIUM CONTROLS SLOW INACTIVATION
GATING OF A POTASSIUM CHANNEL
A.Peretz,1 L.Shamgar,1 Y.Haitin,1 G.Gibor,1 Y.Paas,2
andB.Attali1
1DepartmentofPhysiologyandPharmacology,
SacklerFacultyofMedicine,TelAvivUniversity,
TelAviv69978,Israel
2TheMinaandEverardGoodmanFacultyofLifeSciences,
Bar-IlanUniversity,Israel
Inactivation is an inherent property of most voltage-gated
K+ channels (Kv). Inactivation of Kv channels can occur by
N-type or/and C-type mechanisms. Inactivation of KCNQ1
(Kv7.1) channels does not exhibit the hallmarks of N- and
C-type inactivation. Inactivation of wild-type KCNQ1 chan-
nels is invisible macroscopically (hidden) but can be revealed
by hooked tail currents which reﬂect recovery from inacti-
vation. Here, we found that removal of external Ca2+ pro-
duced a striking voltage-dependent macroscopic inactiva-
tion in WT KCNQ1 channels when expressed in CHO cells.
Adding external Ca2+ suppresses the macroscopic inacti-
vation with an EC50 of 1.5 micromolar and leaves intact
the hidden inactivation. This modulation of macroscopic in-
activation was speciﬁc for Ca2+, as adding external Mg2+
and other divalent cations, except for Sr2+, could not sup-
press the macroscopic inactivation induced in Ca2+-free so-
lutions. Interestingly, high external K+ (50mM) did not pre-
vent the macroscopic inactivation evoked in Ca2+-free so-
lutions. We show that in WT KCNQ1, two distinct inac-
tivation processes coexist in Ca2+-free solutions, a hidden
and a macroscopic inactivation, which display distinct ki-
netics. We elaborated a kinetic model that closely matches
the experimental currents, assuming two closed states (C1
and C2), two voltage-dependent open states (O1 and O2),
a fast voltage-independent inactivated state I2 (“hidden” in-
activation) and a slow voltage-dependent inactivated state
I1 (slow macroscopic inactivation). Mutagenesis studies and
structural modeling indicate that external Ca2+ ions are
tightly coordinated by two glutamate residues located at the
outer pore in the turret region. In all, our results reveal
a new mechanism of inactivation whereby external Ca2+
exquisitely controls KCNQ1 channel gating by preventing re-
laxation into slow macroscopic inactivation.
PRETREATMENT WITH CLOZAPINE BUT NOT
PAROXETINE PREVENTS DISRUPTION OF LATENT
INHIBITION INDUCED PRENATALLY BY POLY I : C
Y.PiontkewitzandI.Weiner
DepartmentofPsychology,TelAvivUniversity,
TelAviv69978,Israel
There is an increased interest in the prodromal stage of
schizophrenia as an optimal stage to begin intervention with
antipsychotics. Neurodevelopmental models of schizophre-
nia, which mimic the characteristic maturational delay of
the disorder, oﬀer a valuable tool for the investigation of
preventive interventions. We previously showed that a sin-
gle exposure of pregnant rat dams to the cytokine-releaser,
polyinosinic-polycytidilic acid (poly I : C; 4mg/kg) on gesta-
tionday15,ledintheoﬀspringtopostpubertal emergenceof
impaired capacity to ignore irrelevant stimuli, as manifested
inthelossoflatentinhibition(LI).Hereweusedthisprenatal
poly I : C model to test the capacity of pretreatment with the
atypical antipsychotic clozapine or the antidepressant parox-
etine on postnatal days 35–47, to prevent LI disruption at
adulthood. LI, indexed as poorer fear conditioning of rats
that received nonreinforced tone exposure prior to condi-
tioning compared to rats for whom the tone was novel, was
assessed in 90 days old female and male oﬀspring of saline-
injecteddamspretreatedwithsalineandtheoﬀspringofpoly
I : C-injected dams pretreated with clozapine (7.5mg/kg),
vehicle, paroxetine (5mg/kg), or saline (n per group = 16).
LI was present in the oﬀspring of saline-injected dams pre-
treated with saline but was disrupted in the oﬀspring of poly
I : C-injected dams pretreated with saline or vehicle. Cloza-
pine, but not paroxetine, prevented the prenatal poly I : C-
induced LI disruption in the adult oﬀspring (preexposure ×
pretreatment interaction, P<. 0025). These ﬁndings support
the predictive validity of the poly I : C model in identifying
treatments preventing ﬁrst-episode psychosis.
MODIFYING MEMORIES BY GRADUAL EXPOSURE
TO MORPHED STIMULI
S.Preminger,D.Sagi,andM.Tsodyks
WeizmannInstituteofScience,POBox26,Rehovot76100,
Israel
Our memory system is constantly updated to capture grad-
ual changes in visual stimuli such as aging or maturing of
faces. To investigate the mechanisms that underlie the abil-
ity of the brain to maintain such an adaptable representation
of visual objects we designed the following psychophysical
paradigm. The memory of a face was established by training
observers to recognize a small set of faces by names. Sub-
sequently, for multiple daily sessions, observers repeated a
task of identifying whether a presented face belonged to the
memorized set or not. Stimuli were presented in randomly
interleaved trials of memorized faces, new faces, and faces
from a morph sequence—face stimuli gradually transform-
ing from one memorized face (source) to another distin-
guishable, nonmemorized face (target). In the present study,
in each daily session observers were exposed only to a por-
tion of the morph sequence: starting from the source, every
day the morph faces that were shown drifted slightly towards
thetarget.Initially,onlythemorphimagesclosetothesource
were identiﬁed as belonging of the memorized set. As the
task continued, for 3 out of 4 observers this protocol led to
a gradual drift in the identiﬁcation of the morph sequence—
gradually additional morph images were identiﬁed as mem-
orized, until at the end of practice even the target face was
identiﬁed as memorized. After the practice these observers78 Neural Plasticity
named the target as the source, rated all images of the morph
sequence as very similar to their memory of source, and,
unlike with the previous repetitive protocol (ISFN 2005),
rated the source as less familiar than before practice. These
results point to the potential of this protocol to implicitly af-
fect memory of prelearned faces, and demonstrate that long-
term memory of objects can be modiﬁed by exposure to
stimuli of gradually changing similarity. The results will be
discussedwithinthecontextofanattractor-basedneuralnet-
work with novelty-dependent learning.
EVIDENCETHATPRENATALMATERNALSSRISTHERAPY
INDUCES CHANGES IN ANTHROPOMETRICAL
PARAMETERS AND IN THE HORMONAL PROFILE OF
NEWBORNS
D.Prokonov,1 R.Maayan,2 I.Gil-Ad,2 D. Harel,3
A.Weizman,2 andS.Davidson1
1DepartmentofNeonates,BeilinsonMedicalCenter,
CampusRabin,PetahTiqva,Israel
2LaboratoryofBiologicalPsychiatry,FMRC,Beilinson
MedicalCenter,TelAvivUniversity,Israel
3LaboratoryofBiochemistry,BeilinsonMedicalCenter,
CampusRabin,PetahTiqva,Israel
The data on the somatic growth of infants exposed to se-
lective serotonin reuptake inhibitors (SSRIs) in utero is lim-
ited and controversial. There is also a very limited data on
the hypothalamic-pituitary-adrenal (HPA) axes in SSRIs ex-
posed neonates. The aim of our study was to determine the
anthropometricalparametersandthehormonalproﬁleofin-
fantsexposed to prenatal maternalSSRIs.Twenty twoinfants
of mothers treated with diﬀerent SSRIs during pregnancy
and20controlinfantswereincludedinthestudy.Cordblood
level of cortisol, IGF-1, Prolactin, TSH, DHEA, DHEAS, and
urine 5HIAA (serotonine metabolite in the urine) were de-
termined in the two groups. Neonatal withdrawal symptoms
were obtained in the SSRIs group using the Finnegan score.
We have found in newborn males that birth weight, length,
head circumference as well as IGF-1 and DHEAS levels were
signiﬁcantly lower than parameters found in males control
group. In female neonates, length and cortisol levels were
signiﬁcantly lower than in female controls. In both sexes
of SSRIs-exposed neonates, plasma TSH levels were signif-
icantly higher than in controls and a total of 27% of the
newborns showed hypothyroidism. In the SSRIs infants, the
Finnegan score was positively correlated, though not signif-
icantly, with cord blood cortisol (r = 0.4, P = .09) and
negatively correlated, close to signiﬁcance, with ECG QTc
interval (r =− 0.45, P = .07). Birth weight was positively
correlated with cord IGF-1(r = 0.6, P<. 005) and nega-
tively correlated with urine 5HIAA(r =− 0.52, P<. 02).
Cord IGF-1 and urine 5HIAA were negatively correlated
(r =− 0.42, P = .06). In conclusion, infants exposed to SS-
RIs in utero show impaired intrauterine growth, a tendency
toward decreased IGF-1, and high frequency of hypothy-
roidism. It seems that follow-up of these children is of great
importance.
MEMORY COMPENSATION IN THE BLIND:
A SPECIFIC ADVANTAGE IN
SERIAL MEMORY
N.Raz,E.Striem,G.Pundak,T.Orlov,andE.Zohary
HebrewUniversity,Jerusalem91010,Israel
In the absence of vision, which naturally provides a full pic-
ture of the scene, the perception of space is highly dependent
on memory. In speciﬁc, serial memory, indicating the order
in which items are encountered, may be especially impor-
tant for the blind to generate a mental picture of the world.
We compared the performance of 19 congenitally and to-
tally blind participants and 19 sighted controls in two types
of memory tasks: item memory (IM) and serial memory
(SM). We found that on average the congenitally blind are
better than their sighted peers in both item memory and
serial memory tasks. However, the blind’s advantage is far
greater in serial memory, and it is most pronounced in the
recall of long sequences of words in their correct order. The
blind are superior to sighted in their serial memory capabil-
ities even in conditions in which IM performance is equal
in the two groups, indicating that their SM advantage is not
a byproduct of better item memory. Furthermore, the blind
improvetheirperformanceacrossrepetitionsinbothIMand
SM more than their sighted peers. Once again, the blind’s su-
periorimprovement(comparedtothesighted)isthegreatest
in SM while it is more modest in the IM tasks. Blind’s su-
perior improvement is even more conspicuous for the recall
of long sequences. We argue that the blind’ clear advantage
in SM capabilities is a result of their blindness: unlike their
sighted peers, blind people typically experience the world as
sequences of events. Holistic impressions of scenes are there-
fore highly dependent on memorizing the events according
to their serial order. We conclude that blind’s superior per-
formanceinserialmemoryisthereforeaclassicalcaseofcog-
nitive compensatory adjustment.
Supported by Israel Science Foundation “Center of Excellence”
and US-Israel Binational Science Foundation.
MULTIPLE PATHWAYS FOR NOVELTY
DETECTION IN THE AUDITORY SYSTEM OF
THE BARN OWL
A.RechesandY.Gutfreund
Technion–IsraelInstituteofTechnology,
Haifa32000,Israel
The behavioral response to a stimulus is largely dependent
on its context. Novelty detection is an example of a vital
context-dependent task performed by the brain. Here we
attempt to characterize a neuro-correlate of novelty detec-
tion, stimulus-speciﬁc adaptation (SSA) in the midbrain and
forebrain sound localization pathways of the barn owl. Two
paradigms were used to characterize SSA. One is the oddballAbstracts of the 15th Annual Meeting of the Israel Society for Neuroscience 79
paradigm, based on presenting probabilistic stimuli in which
two diﬀering stimuli are presented with diﬀerent probabil-
ities: rare and frequent. The second is a novel paradigm
of repetitive stimulations in a constant order, creating the
equivalenteﬀectofrareandfrequentstimuli.Weﬁndthatre-
sponses to rare stimuli are indeed signiﬁcantly stronger (SSA
eﬀect) both in the midbrain and forebrain. However, in the
midbrain we report a distinction between the inferior col-
liculus (IC) and the optic tectum (OT). Similar to the fore-
brain, the OT showed an SSA eﬀect both to changes in fre-
quency and in interaural time diﬀerence (ITD), whereas in
the IC SSA eﬀect emerged only in frequency and not in ITD.
Interestingly, we ﬁnd that there is a corresponding SSA ef-
fect in response latency in the forebrain and OT, but not in
the IC. In addition we report SSA eﬀects for sound intensi-
ties which can not be explained by synaptic depression. SSA
eﬀects in the intensity domain were absent in IC but clear
in the OT. Our results demonstrate that novelty detection is
aninvariantpropertyofthelocalizationpathwaysofthebarn
owl. Diﬀerentsoundpropertieswithdiverseneuralrepresen-
tations show similarSSAeﬀects,highlighting theimportance
of novelty in the internal representation of sensory informa-
tion. The absence of SSA eﬀects in the IC leads us to suggest
that the forebrain circuitry is engaged in novelty detection
and that novelty signals are conveyed from the forebrain to
the midbrain to control behavioral responses in a context de-
pendent manner.
NOVEL CONJUGATES OF ANTIDEPRESSANTS
AND GABA POSSESS IMPROVED
ANTINOCICEPTIVE ACTIVITY
A.Rephaeli,1 I.Gil-Ad,2 I.Terasenko,1 Y.Geffen,3
K.Savitsky,3 A.Aharoni,4 A.Weizman,2 and
A.A.Nudelman4
1LaboratoryofPharmacologyandExperimentalOncology
FMRCBeilinsonMedicalCenter,TelAvivUniversity,Israel
2LaboratoryofBiologicalPsychiatry,FMRCBeilinsonMedical
Center,TelAvivUniversity,Israel
3BioLineRxLtd,Jerusalem,Israel
4DepartmentofChemistry,Bar-IlanUniversity,RamatGan,
Israel
Previously we have shown that conjugation of antis-
chizophrenic drugs to gama-amino butyric acid (GABA) re-
sulted in enhanced therapeutic activity and in a reduction
of adverse side eﬀects (Geﬀen et al). In the present study we
tested amides of the antidepressant nortriptyline (BL1021)
or ﬂuoxetine (BL1024) and GABA in three animal mod-
els of pain. In the hot plate model (52 ± 0.2◦C) dose re-
sponse plots demonstrated signiﬁcantly longer latency of no-
ciceptive reaction to heat in Balb/c mice treated po with
the nortriptyline-GABA conjugate BL1021 compared to an
equimolar dose of nortriptyline. Similar results were ob-
tained with the ﬂuoxetine-GABA conjugate BL1024. In ad-
dition, these conjugates showed more rapid onset and longer
duration of their protective eﬀects against pain as compared
to the parent compounds. Intraplantar injection of forma-
lin to the paw of Balb/c mice resulted in typical biphasic
ﬂinching behavior of the injected paw. BL1021 and Bl1024
signiﬁcantly reduced the early neurogenic response and the
late inﬂammatory peripheral response compared to equimo-
lar doses of the parent drugs nortriptyline or ﬂuoxetine.
Intraplantar injection of carrageenan to the paws of Wis-
tar rats was used to assess the anti-inﬂammatory eﬀects of
BL1021 and BL1024, which were found to be signiﬁcantly
better in inhibiting the edema than nortriptyline or ﬂu-
oxetine. The signiﬁcantly better eﬃcacy of amides BL1024
and BL1021, compared to their parent compounds towards
both the central perception and the peripheral phase of
pain, makes them promising candidates for the treatment of
acute and chronic pain conditions. The compounds are cur-
rently developed by BioLineRX, the licensors of BL1021 and
BL1024.
HUMAN EMBRYONIC STEM CELLS PRODUCE NERVE
MYELINATING CELLS
M.Revel,1 J.Chebath,1 M.Izrael,1 P.Zhang,1 and
J.Itskovitz-Eldor2
1DepartmentofMolecularGenetics,WeizmannInstituteof
Science,Rehovot76100,Israel
2DepartmentofObstetricsandGynecology,Rambam
MedicalCenter,Haifa,Israel
Human embryonic stem (huES) cells are a potential large-
scalesourceofneuralcellsthatcouldbeusedfortransplanta-
tion to regenerate neural functions aﬀected by disease or in-
j u ry .W eh a v ep r o d u c e dm a t u r eo l i g o d e n d r o c y t e sf r o mh u E S
cells,byapplyingconditionsthatinducelineagespeciﬁctran-
scription factors Olig1/2, as well as Nkx2.2a n dS o x 1 0w h i c h
are needed for maturation. The conditions for huES cell dif-
ferentiation included retinoic acid treatment followed by ad-
dition of noggin, an antagonist of bone morphogenetic pro-
teins (BMPs). We found that retinoic acid induces BMPs in
huES cells and that noggin was essential to obtain the eﬃ-
cient formation of highly branched mature oligodendrocytes
producing myelin basic protein (MBP). Starting from huES
cells, we derived highly enriched populations of oligoden-
drocyte precursors that can be expanded and passaged re-
peatedly, and subsequently diﬀerentiated into mature cells.
Transplantation of such precursors showed that pretreat-
ment by noggin markedly stimulates their capacity to myeli-
nate in the brain of MBP-deﬁcient shiverer mice, in organ-
otypic cultures, and in living animals. Arrays of numerous
long MBP+ ﬁbers were generated over extended areas in the
brain, with evidence of cell migration after transplantation
andwithformationofcompactmyelinsheaths.Thepossibil-
ity to regenerate myelin around axons in the CNS may have
therapeutical applications in congenital myelin deﬁciencies
(leukodystrophies),inpost-inﬂammatorydemyelinatingdis-
eases, and in spinal cord injuries.80 Neural Plasticity
GREEN TEA POLYPHENOL EPIGALLOCATECHIN
GALLATE REGULATES THE EXPRESSION OF THE
IRON-RESPONSIVE PROTEINS APP AND TRANSFERRIN
RECEPTOR REDUCES THE ALZHEIMER’S
DISEASE-RELATED BETA AMYLOID PEPTIDE
L.Reznichenko,1 T. Amit,1 H.Zheng,2
Y.Avramovich-Tirosh,1 O. Weinreb,1 M.B.H.Youdim,1
andS.A.Mandel1
1TheEveTopfandUSNPFandDepartmentof
Pharmacology,FacultyofMedicine,Technion–IsrealInstitute
ofTechnology,Israel
2DepartmentofOrganicChemistryandNeurobiology,
TheWeizmannInstituteofScience,Rehovot76100,Israel
Brain iron dysregulation, resulting in reactive oxygen species
initiated oxidative stress, and its association with amyloid
precursor protein (APP) regulation and plaque formation
have been implicated in Alzheimer’s disease (AD) pathol-
ogy, and thus, iron chelation could be a rational therapeutic
strategy for the treatment of AD. The objective of this study
was to analyze the eﬀect of the major green tea polyphe-
nol (-)-epigallocatechin-3-gallate (EGCG), which has been
shown to possess potent iron chelating properties and rad-
ical scavenging activity, on the expression of iron respon-
sive APP and the iron metabolism-related protein transfer-
rin receptor (TfR) at the gene and protein levels. EGCG
exhibited potent iron chelating activity comparable to that
of the prototype iron chelator desferrioxamine (DFO) and
dose dependently (1–10microM) increased TfR protein and
mRNA levels in human SH-SY5Y neuroblastoma cells. Both
the immature and full-length cellular holo-APP were signif-
icantly reduced by EGCG, as shown by two-dimensional gel
electrophoresis, without altering APP mRNA levels, suggest-
ing a posttranscriptional action. Indeed, EGCG suppressed
the translation of a luciferase reporter gene fused to the
APP-5 -mRNA untranslated region, encompassing the APP
iron-responsive element. The ﬁnding that Fe2SO4 reversed
EGCG action on APP and TfR proteins reinforces the likeli-
hood that these eﬀects are mediated through modulation of
the intracellular iron pool. Also, EGCG reduced toxic beta-
amyloid peptides generation in CHO cells over-expressing
the APP “Swedish” mutation. Thus, the natural nontoxic
brain-permeable EGCG may provide a potential therapeutic
approach for AD and other iron-associated disorders.
FUNCTIONAL IMAGING OF LIMBIC SYSTEM ACTIVITY
DURING TWO-WAY ACTIVE AVOIDANCE TRAINING IN
ADOLESCENT RATS
A.Riedel,J.Bock,M.Gruss,andK.Braun
DepartmentofZoology/DevelopmentalNeurobiology,
OttovonGuerickeUniversity,Magdeburg,Germany
Learning and memory formation are complex events mir-
rored by an intricate activation of a variety of limbic re-
gions. Using 2-ﬂuorodesoxyglucose (2FDG) autoradiogra-
phy, we tested whether acquisition and retrieval in a two-
way-active avoidance paradigm are accompanied by changes
of metabolic activity patterns in speciﬁc brain regions which
are involved in this task. Adolescent female rats (6 weeks
old), were assigned to four experimental groups: (i) retrieval
group: animals which received training in the shuttle box
during 5 consecutive days, 50 trials/day, each consisting of a
2.4kHz tone (CS) and an electric footshock (0.6mA; UCS);
and (ii) acquisition group: one day shuttle box training. The
respective control groups were exposed to the shuttle box
without receiving training with CS and UCS on (iii) ﬁve
days or (iv) one day, respectively. The animals were injected
with 2-FDG (IP; 18microC/100g) prior to the 5th (test for
retrieval) or the 1st (test for acquisition) session. In gen-
eral, rats of all groups displayed high metabolic activity in
the hippocampal formation, and in the subicular complex,
whereas CA regions, dentate gyrus, and entorhinal cortex
showedmoderatemetabolicactivity.Intheamygdaloidcom-
plex, only the basolateral nucleus displayed a circumscribed
prominent activation. In addition, orbitofrontal, cingulate
a n dr e t r o s p l e n i a lc o r t i c e sa sw e l la ss e v e r a ln e o c o r t i c a la r -
eas, speciﬁc and unspeciﬁc thalamic nuclei, and caudate-
putamen showed high 2-FDG uptake. Quantitative analysis
revealed reduced 2-FDG uptake in the basolateral amygdala,
the anterior and posterior cingulate, as well as retrosplenial
cortices in both groups of trained animals (acquisition and
retrieval groups) compared to the respective controls. Com-
parisonbetweenacquisitionandretrievalgroupsaswellasof
additional control groups is under current investigation.
Supported by grants from the state of Saxony-Anhalt and from
GIF.
CHARACTERIZATION OF THE SIGNALING PROPERTIES
OF THE NOVEL ENDOGENOUS LIPID N-PALMITOYL
GLYCINE SUGGESTS A ROLE IN NOCICEPTION
N.Rimmerman,1,2 H.B.Bradshaw,1,2 J.C.Chen,1,2
D.K.O`Dell,1 andJ.M.Walker1,2
1GillCenterforBiomolecularScience,IndianaUniversity,
IN,USA
2DepartmentofPsychologicalandBrainSciences,
IndianaUniversity,IN,USA
Here we investigated the distribution and signaling prop-
erties of ﬁve novel endogenous putative signaling lipids
(Bradshaw et al, 2005; ICRS abstracts online, 120): N-
palmitoyl glycine (PalGly), N-stearoyl glycine (StrGly), N-
oleoyl glycine (OlGly), N-linoleoyl glycine (LinGly), and N-
docosahexaenoyl glycine (DHGly). Their levels were deter-
mined by LC/MS/MS in rat CNS, visceral organs, skin, and
in the F-11 (DRG X Neuroblastoma) cell line. Calcium mo-
bilization in F-11 cells and the eﬀects of PalGly on heat-
evokedﬁringofnociceptiveneuronswerestudied.Results.N-
acyl glycines were found in all tissues with the highest levels
in skin and spinal cord. The compounds were also detectedAbstracts of the 15th Annual Meeting of the Israel Society for Neuroscience 81
in F-11 cell media. An intradermal, submicrogram dose of
PalGly inhibited heat-evoked ﬁring of nociceptive neurons
in anesthetized rats. Single cell calcium imaging revealed
a dose-dependent (EC50 5microM), immediate, and robust
intracellular calcium mobilization following application of
PalGly. StrGly showed reduced yet signiﬁcant eﬀects on cal-
ciummobilization;N-palmitoylalaninethatdiﬀersfromPal-
Gly by one carbon was inactive. The eﬀect of PalGly was
not blocked by SR141716A, SR144528, or MK801. Calcium
mobilization was dependent on the presence of extracellu-
lar calcium and blocked by the transient potential (TRP)
channel blocker Ruthenium red (10microM) but not by
theTRPV1antagonist5  iodoresiniferatoxin.PalGly-induced
calcium mobilization was attenuated by the receptor oper-
atedorvoltage-gatedcalciumchannelinhibitorSK&F96365.
Conclusions. The newly discovered endogenous family of N-
acyl glycine compounds is prevalent throughout the body
and at least one member, PalGly, induces calcium mobiliza-
tion in a dorsal root ganglion neuronal cell line and inhibits
ﬁring of nociceptive neurons.
Supported by NIH/NIDA (DA-018224, DA-020402), Gill Cen-
ter for Biomolecular Science, Indiana University, and the Lilly
Foundation Inc.
MECHANISM OF ACTIVATION OF THE G-PROTEIN-
COUPLED K CHANNELS: MOLECULAR
MOTIONS REVEALED BY OPTICAL AND
ELECTRICAL MEANS
I.Riven,S.Iwanir,andE.Reuveny
DepartmentofBiologicalChemistry,WeizmannInstituteof
Science,Rehovot76100,Israel
Regulation of cellular excitability is mediated, in part, by the
activation of G protein coupled receptors. These receptors,
through speciﬁc activation of associated G proteins, directly
and/or indirectly modulate the activity of ion channels and
various transporters. One of the classical examples for such
regulation is the activation of the G-protein-coupled potas-
siumchannels(GIRK)byGproteins.Thisactivationinvolves
the intimate association of the G-protein with the channels
in concert with other intracellular factors to stabilize the
channel’s open conformation. To understand such interac-
tions it is necessary to develop sensitive means for the detec-
tion of intrinsic subtle motions of the channel molecule dur-
ing activation, and of its associated G protein in vivo. This
can be accomplished by using ﬂuorescence resonance energy
transfer (FRET) as a molecular ruler for such motions. One
of the limitations of such an approach is the fact that it is
rather diﬃcult to speciﬁcally ﬂuorescently label the cytosolic
face of membrane proteins in situ. To overcome this limita-
tion,geneticallyencodedlabelingisusedinconjunctionwith
membrane-restricted FRET measurements. An example will
be given using the GIRK channel as a model for a G protein
eﬀector, its intrinsic conformational rearrangements and its
mode of association with G proteins during resting and acti-
vated states will be shown.
MOLECULAR LAYER INHIBITION SHAPES THE TIME
COURSE BUT NOT THE SPATIAL ORGANIZATION OF
MOSSY FIBER RESPONSES IN THE CEREBELLAR
CORTEX
D.RokniandY.Yarom
DepartmentofNeurobiology,andInterdisciplinaryCenter
forNeuralComputation,TheHebrewUniversity,
Jerusalem91010,Israel
It was suggested that the role of the inhibition exerted by the
molecular layer interneurons (MLI) in the cerebellar cortex
is to limit the time window for synaptic integration and to
ensure a precisely timed spike output of Purkinje cells (PCs)
(Mittmann et al, 2005). Alternatively, Bower suggested that
the absence of mossy ﬁber (MF) evoked beams of activity is
due to the fast activation of the MLIs (Bower, 2002). Both
suggested functions, however, can only apply to very brief
inputs because of presynaptic inhibition that the MLIs ex-
erts on each other (Cohen and Yarom, 2000; Mann-Metzer
and Yarom, 2002). We used the voltage-sensitive dye RH-414
to describe the spatio-temporal responses of the cerebellar
cortex to the climbing ﬁber (CF) and MF inputs and the
eﬀect of the MLI inhibition on these responses in the iso-
lated cerebellum of a Guinea pig. Surface stimulation elicited
a propagating beam of activity along the Pf axis followed
by lateral inhibition. WM stimulation elicited a variety of
responses. We devised a method to classify these responses
as Cf or Mf responses according to spatio-temporal charac-
teristics. In short, principal component analysis of the x, y
coordinates of responding diodes was used to quantify the
elongation and orientation of the response. Parasagitally ori-
ented responses with long durations were attributed to Cf
activation, and radial responses with short durations were
attributed to Mf activation. Beams of activity, propagating
along the Pf axis, were never encounteredin response to WM
stimulation. This was not due to the MLI inhibition as ap-
plication of GABAzine prolonged the response without af-
fectingitsspatialdistribution.Similarly,prolongedresponses
were observed when Mf activation was preceded by inhibi-
tion evoked by surface stimulation. Conversely, Cf responses
were not aﬀected by the preceding inhibition. Thus inhibi-
tion in the cerebellar cortex might serve to increase respon-
siveness to prolonged Mf input.
TEMPORAL SUMMATION IN THE EARLY VISUAL
SYSTEM
A.Rosen,M.Belkin,andU.Polat
GoldschlegerEyeResearchInstitute,TelAvivUniversity,
TelHashomer,Israel
Temporal summation is a fundamental feature that under-
lies information processing of neurons, but it remains an un-
resolved aspect of the visual system. Previously we reported
that contrast threshold (CT) decreases with increasing pre-
sentation time of a target up to at least 480ms. This re-
sult suggests a relatively long integration time, which may be82 Neural Plasticity
considered as a long persistence time of neurons in the pri-
mary visual areas. However, a short integration time (approx
20ms–40ms) of neurons was found when a summation of
2 brief pulses of ﬂashed light was measured. We sought to
test two-pulse summation at the cortical level using small-
oriented Gabor patches (GP, 12 cpd, approx 0.25◦ diame-
ter). CT for the target GP, using a two-alternative forced-
choice paradigm and staircase method, was measured under
conditions of a double pulse of identical stimuli (GPs), and
a pedestal (set to 0.5 or 2 times the subjects CT) and tar-
get. The pedestal was presented in the two intervals before
the target at SOAs of 0ms, 30ms, 45ms, 60ms, 75ms, and
90ms (ISI = 0 (same onset), 0ms, 15ms, 30ms, 45ms, and
60ms,resp).Thetargetandthepedestalhad30msdurations
each whereas the target was presented only in one interval.
We found that there was a signiﬁcant decrease in CT with
SOAs of 0ms, 30ms, and 45ms. Thus, the summation of the
pedestalwiththetargetdecreasedwhenthegapincreasedbe-
tween the presentations, culminating in no eﬀect after an ISI
(gap) of 30ms. To control for the retinal eﬀect, we repeated
the experiment with orthogonal orientations of the pedestal
and target. The results show no eﬀect of summation and the
CT was constant over all SOAs. Since the eﬀect of summa-
tion is orientation-speciﬁc, the results indicate that the pulse
summation has a cortical level. Thus, the short duration of
the pulse summation, in contrast to the much longer eﬀect
of integration time, suggests a diﬀerent time course of tem-
poral summation for sustained and transient processing.
POSSIBLE MECHANISM FOR FUNCTIONAL PLASTICITY
IN THE ADULT BRAIN: A PROSPECTIVE CASE STUDY OF
LANGUAGE fMRI
K.Rosenberg,1,2 R.Liebling,1 G.Avidan,1,3 T.Siman-Tov,1
F.Andelman,1 Z.Ram,1 andT.Hendler1,2
1TelAvivSouraskyMedicalCenter,Israel
2TelAvivUniversity,TelAviv69978,Israel
3BenGurionUniversity,BeerSheva84105,Israel
Plasticity in the adult brain is critical for functional recov-
ery following a localized lesion. One possible mechanism for
such plasticity is the recruitment of the unaﬀected hemi-
sphere. Studies showed that even extensive lesion of the left
hemisphere, acquired either prenatally or in early childhood,
can result in nearly normal development of language. Func-
tional imaging in such cases at adulthood demonstrated nor-
mal distribution of language activation in the right hemi-
sphere. However, it is yet unclear if lesions in the language
dominant hemisphere acquired in adulthood can also result
in a functional recovery. The only way to test this assertion
is by performing consecutive functional brain imaging fol-
lowing an acquired lesion in adults. Here we present a case
study of patient JT, a 28 years old, right handed male who
was diagnosed with left fronto-temporal low-grade glioma
(lesion size: 44∗65∗48mm). As part of a presurgical assess-
ment JT underwent an fMRI-based mapping of his language
related areas. The fMRI exam showed left hemispheric dom-
inance, with lateralization index (LI) = 1i nB r o c a ’ sa r e a .
Although frontal language activations were in close vicin-
ity to the lesion, there was no deﬁcit in his language func-
tion. Surgical intervention was not applied at that time. Two
years later there was a 10% increase in the tumor volume yet
with no deﬁcits in language function. Surgical option was re-
considered and fMRI exam was performed again. In com-
parison to the ﬁrst fMRI exam there was an increased acti-
vation for language in the right hemisphere resulting in al-
t e r e dL Ii nt h eB r o c a ’ sa r e at o−0.93. Interestingly, there was
no such change in posterior language areas. fMRI exams fol-
lowingsurgeryshowedthesamepatternofrighthemispheric
dominance with almost no activations in the left hemisphere
(LI =− 1). This unique case study supports the idea that
interhemispheric functional transfer may underlie potential
functional plasticity in the adult human brain.
IMAGING SODIUM CHANGES IN THE AXONS OF
CNS NEURONS
W. N. Ross
DepartmentofPhysiology,NewYorkMedicalCollege,
Valhalla,NY,USA
Sodium concentration changes in neurons can be exam-
ined using the selective indicator SBFI similarly to the way
fura-2 and other indicators have been used to examine cal-
cium changes in neurons. Using this approach we looked at
sodium changes in cerebellar Purkinje cells and both hip-
pocampal and neocortical pyramidal neurons in slices from
young rats. We could see clear increases from both long
subthreshold pulses (activating the persistent current) and
action potentials (activating the transient current) in these
cells. In neocortical pyramidal neurons the changes from
both currents were much larger in axons compared to the
somaanddendrites.Sincetheaxonsandbasaldendriteswere
of comparable diameter this implies that the channel density
ismuchhigherintheaxonthaninthedendritesandisproba-
bly higher than in the soma. In both Purkinje cells and pyra-
midal cells distinct signals could be detected from both the
initial segment and ﬁrst node of Ranvier. Transients recov-
ered rapidly after the end of stimulation but were insensitive
to ouabain. Simulations demonstrate that the rapid recovery
time course is due to the diﬀusion of sodium away from lo-
calized sites of entry. Diﬀerences between cell types and the
signiﬁcance of diﬀusional regulation will be discussed.
S u p p o r t e db yB S Fa n dN I H .
MAGNETIC STIMULATION OF ONE-DIMENSIONAL
NEURAL CULTURES IN VITRO
A.RotemandE.Moses
WeizmannInstituteofScience,Rehovot76100,Israel
Magnetic stimulation of nerves is attracting increased at-
tention recently, as it has been found to be useful in ther-
apy of neural disorders in humans. In an eﬀort to uncover
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stimulation on ex vivo neuronal preparations. Preliminary
workonsciaticnervesdemonstratedthedependenceofmag-
netic stimulation on neuronal morphology and in particular
the importance of curvature of axonal bundles. A more re-
centworkdemonstratestheﬁrstmagneticallyevokedactivity
in cultures. We will show how magnetic pulses initiate neu-
ronal activity in 1D patterned cultures of hippocampal neu-
rons, and explore the eﬀects of properties such as geometry
of the system, axonal morphology, pharmacology, and neu-
ronal density on the threshold of magnetic stimulation. We
will also describe our ﬁndings regarding the eﬀect of repeti-
tive magnetic stimulation on neuronal activity (see [1]).
References
[1] RotemA,MosesE.Magneticstimulationofcurvednerves.IEEE
Transactions on Bio-Medical Engineering. 2006;53(3):414–420.
CHARACTERIZING NETWORK DYNAMICS AND
FUNCTIONAL ARCHITECTURE OF THE MOUSE
AUDITORY CORTEX USING IN VIVO 2-PHOTON
CALCIUM IMAGING
G.Rothschild1,2 andA.Mizrahi2
1InterdisciplinaryCenterforNeuralComputation,
TheHebrewUniversity,Jerusalem91010,Israel
2DepartmentofNeurobiology,TheHebrewUniversity,
Jerusalem91010,Israel
The auditory cortex (AC) of the house mouse has thus far
been mainly studied using electrophysiological recordings.
These studies have used best-frequency maps obtained us-
ing local ﬁeld potential recordings to draw a gross outline
of the functional architecture of the AC. By exhausting these
best frequency maps throughout the AC, the diﬀerent func-
tional subregions of the AC could be identiﬁed (A1, AAF,
etc). However, due to technical limitations, the functional
micro-architecture of the AC remains unknown. Recently,
2-photon Laser scanning microscopy (2PLSM) has proven
useful in revealing the micro-architecture of the neocortex
withunprecedentedsinglecellresolution(Ohkietal,Nature,
2005). The aim of the current study has therefore been to re-
vealthemicroarchitectureoftheACusing2PLSMofcalcium
signals, and using the house mouse as a model. To this end,
we have combined classical electrophysiology with 2PLSM.
First, using extracellular recordings, we obtained cortical re-
sponsestoauditorystimuliinordertoidentifytheAC.Then,
weperformedbulkloadingofacalciumsensitivedyeintothe
AC, and imaged the network activity of tens of cells simulta-
neously in response to auditory stimuli at single-cell resolu-
tion. By analyzing the change in ﬂuorescence of each cell in
response to broad band noise and to pure tones, we could
determine its response properties, and thus reconstruct the
functional microarchitecture of the network. This experi-
mental strategy will allow us not only to reveal the func-
tional microarchitecture of the AC but also to describe its
network dynamics, and eventually set the stage to study its
plasticity.
GALECTIN-3/MAC-2, K-RAS, AND PI3K REGULATE
MYELIN PHAGOCYTOSIS IN MICROGLIA
S.Rotshenker,1 F.Reichert,1 G.Elad-Sfadia,2 R.Haklai,2
andY.Kloog2
1FacultyofMedicine,TheHebrewUniversity,Jerusalem
91120,Israel
2FacultyofLifeSciences,TelAvivUniversity,TelAviv69978,
Israel
The removal of degenerated myelin is essential for repair fol-
lowing traumatic injury to axons during Walleriandegenera-
tion, and for minimizing damage to intact axons and myelin
in multiple sclerosis. Microglia and macrophages remove
degenerated myelin by phagocytosis. We focus presently
on complement receptor-3 (CR3/MAC-1) and scavenger
receptor-AI/II (SRAI/II) mediated myelin phagocytosis in
microglia. Paradoxically, these receptors are expressed in mi-
croglia after injury to CNS axons but myelin is not phago-
cytosed, suggesting that phagocytosis is subject to modu-
lation between eﬃcient and ineﬃcient states. Furthermore,
Galectin-3/MAC-2 is expressed in microglia that phagocy-
tose but not in microglia that do not phagocytose, thus rais-
ing the possibility that Galectin-3/MAC-2 is instrumental in
regulating phagocytosis. We presently test for the regulatory
roles of Galectin-3/MAC-2, K-RAS, and phosphatidylinosi-
tol 3-kinase (PI3K) in myelin phagocytosis. Myelin phagocy-
tosis was studied in cultured mice microglia. S-trans,trans-
farnesylthiosalicylic (FTS), which inhibits Galectin-3/MAC-
2 dependent activation of PI3K through K-RAS-GTP, the ac-
tive form of K-RAS, inhibited myelin phagocytosis. K-RAS-
GTP levels, PI3K activity, and phospho-Akt levels increased
during normal phagocytosis and decreased during phagocy-
tosis in the presence of FTS. Galectin-3/MAC-2, which binds
and stabilizes K-RAS-GTP that then activates PI3K, coim-
munoprecipitatedwithRAS,andlevelsofthecoimmunopre-
cipitate, increased dramatically during phagocytosis. These
observations suggest, altogether, a role for Galectin-3/MAC-
2 dependent activation of PI3K through K-RAS-GTP in
myelin phagocytosis mediated by CR3/MAC-1 and SRAI/II.
An explanation is oﬀered, thereby, for eﬃcient phagocy-
tosis by microglia that express CR3/MAC-1 and SRAI/II
along with Gal-3/MAC-2, and for deﬁcient phagocytosis by
microglia that express CR3/MAC-1 and SRAI/II without
Galectin-3/MAC-2.
GALPHA-I3 PRIMES THE G PROTEIN-ACTIVATED K+
CHANNELS FOR ACTIVATION BY COEXPRESSED
GBETAGAMMA IN INTACT XENOPUS OOCYTES
M.Rubinstein,S.Peleg,S.Berlin,andN.Dascal
DepartmentofPhysiologyandPharmacology,
SacklerSchoolofMedicine,
TelAvivUniversity,TelAviv69978,Isreal
G protein activated K+ channels (GIRK) mediate postsy-
naptic inhibitory eﬀects of neurotransmitters in the atrium
and in the brain by coupling to G-protein-coupled recep-
tors (GPCRs). In neurotransmitter-dependent GIRK sig-
naling, Gbetagamma is released from the heterotrimeric84 Neural Plasticity
Galpha-betagamma complex upon GPCR activation, acti-
vating the channel and attenuating its rectiﬁcation. Today
it becomes clear that Galpha is more than a mere Gbe-
tagammadonor.WehaveproposedthatGalpha-i-GDPregu-
lates GIRK gating, keeping its basal activity low but priming
(predisposing) the channel for activation by agonist in in-
tact cells, and by Gbetagamma in excised patches. Here we
have further investigated GIRK priming by Galpha-i3 using
a paradigm in which the channel was activated by coexpres-
sion of Gbetagamma, and the currents were measured in in-
tact xenopus oocytes using the two-electrode voltage clamp.
This method enables to bypass the GPCR activation, and to
examine the regulation of GIRK rectiﬁcation by Galpha, in
intact cells. Using this method, we further characterize the
priming phenomenon. We tested and excluded the possi-
bility that our estimates of priming are aﬀected by artifacts
caused by series resistance or large K+ ﬂuxes. We demon-
strate that Galpha-i3 reduces the basal channel activity sim-
ilarly to a membrane-attached Gbetagamma scavenger pro-
tein, m-phosducin. However, Galpha-i3 allows robust chan-
nelactivationbycoexpressedGbetagamma,insharpcontrast
to m-phosducin which causes a substantial reduction in the
totalGbetagamma-inducedcurrent.Furthermore,Galpha-i3
also does not impair the Gbetagamma-dependent attenua-
tion of the channel rectiﬁcation, in contrast to m-phosducin
which prevents this Gbetagamma-induced modulation. The
G Galpha-i3-induced enhancement of direct activation of
GIRK by Gbetagamma, demonstrated here for the ﬁrst time
in intact cells, strongly supports the hypothesis that Galpha-i
regulates GIRK gating under physiological conditions.
This work was supported by Segol Fellowship from the Adams
Brain Research Center to the ﬁrst author.
LEARNING-INDUCED ENHANCEMENT OF THE SIZE OF
UNITARY SYNAPTIC EVENTS
D.Saar,1 D. Keren,2 andE.Barkai1
1DepartmentsofBiologyandNeurobiology,
FacultyofSciences,UniversityofHaifa,Haifa31905,Israel
2DepartmentofComputerSciences,
FacultyofSocialSciences,UniversityofHaifa,Haifa31905,
Israel
Rats were trained in four-arm maze to discriminate between
odours in pairs. As previously shown, rats require 6–8 con-
secutive training days to learn to distinguish between a pair
of odours, but to learn a second pair of odors only re-
quires1-2trainingdays(rulelearning).Piriformcortexbrain
slices were prepared 4 days after rule-learning, and whole-
cell voltage-clamp recordings were obtained from layer II
pyramidal neurons at 300C. With Vm held at −80mV, the
averaged amplitude of the minimal (quantal) spontaneous
events was signiﬁcantly larger in neurons from trained rats
(8.11 + 3.2pA,n = 13) compared to neurons from pseudo-
trained rats (6.01 + 0.91pA, n = 12, P<. 05). Thus, the sin-
gle quantum increases after rule-learning. Accordingly, The
averaged amplitude of the spontaneous events was signiﬁ-
cantly larger in neurons form trained rats (11.96 + 5.5pA,
n = 13) compared to pseudotrained rats (8.17 + 1.69pA,
n = 12, P<. 05). In contrast, the frequency of spontaneous
events was similar in both groups (96+60 events per minute
in neurons from pseudotrained rats, compared with 76 + 65
in neurons from trained rats), indicating that the probabil-
ity of release is not modiﬁed after learning. Our data support
the notion that olfactory learning is accompanied by a long-
lasting post-synaptic modiﬁcations of glutamatergic trans-
mission onto layer II piriform cortex pyramidal neurons.
Supported by the National Institute for Psychobiology in Israel
and the ISF.
PRINCIPLES UNDERLYING INFORMATION
TRANSDUCTION ALONG ALLOSTERIC
COMMUNICATIONNETWORKSINVOLTAGE-ACTIVATED
POTASSIUM CHANNELS
Y.SadovskiandO.Yifrach
DepartmentofLifeSciences,BenGurionUniversityofthe
Negev,BeerSheva84105,Israel
Eﬃcient energy propagation through a protein is an im-
portant property underlying many biological phenomena.
The ﬂow of information between distal elements of a pro-
tein may rely on allosteric communication networks along
the protein’s tertiary or quaternary structure. To unravel the
underlying features of energy parsing along allosteric path-
ways recently detected in voltage-gated K+ channels, high-
order thermodynamic coupling analysis was performed. We
report that such allosteric trajectories are functionally con-
served and delineated by sharply deﬁned boundaries. More-
over, allosteric trajectories assume a hierarchical organi-
zation whereby increasingly stronger layers of cooperative
residue interactions act to ensure eﬃcient and cooperative
long-range coupling between distal channel regions. This
long-rangecommunicationisbroughtaboutbyacouplingof
local and global conformational changes suggesting that the
allosteric trajectory also corresponds to a pathway of physi-
cal deformation. These trajectory features may be a general
property of allosterically regulated proteins and might ex-
plain how the lower activation and upper inactivation pore
gates of voltage-activated K+ channels communicate.
DYNAMIC GAIN CONTROL IS AN INTRINSIC PROPERTY
OF FLY MOTION DETECTORS
M.N.Safran,1,2 V.L.Flanagin,3 A.Borst,3 and
H.Sompolinsky2,4
1InstituteofLifeSciences,TheHebrewUniversity,
Jerusalem91904,Israel
2CenterforNeuralComputation,TheHebrewUniversity,
Jerusalem91904,Israel
3MaxPlanckInstituteofNeurobiology,82152Martinsried,
Germany
4RacahInstituteofPhysics,TheHebrewUniversity,
Jerusalem91904,Israel
Adaptation is an important property of many sensory sys-
tems. In this work we investigate the mechanisms underlyingAbstracts of the 15th Annual Meeting of the Israel Society for Neuroscience 85
the adaptive behavior of a motion-sensitive neuron of the ﬂy
visual system, H1. This neuron has been shown to rapidly
adaptitsvelocityresponsegaintothedynamicrangeofstim-
ulus velocity ﬂuctuations. We ask two questions. (1) Which
parameters of the motion detection system in the ﬂy adapt to
stimulus statistics? (2) Does the observed velocity gain con-
trol result from adaptation of the parameters of the motion
detection system, or is it an automatic result of the non-
linearity of the system, as previously suggested (Borst et al,
2005)? To address these questions, we model H1 as an array
of Reichardt motion detectors, consisting of a high-pass ﬁlter
(HPF),alow-passﬁlter(LPF),amultiplier,andasubtraction
stage,followedbyastaticnonlinearity.Theparametersofthe
modelareﬁttospiketrainsrecordedfromH1whileﬂieswere
stimulated by a moving grating with a low-pass ﬁltered white
noisevelocityproﬁlewithvariousvelocityﬂuctuationampli-
tudes. In order to determine which, if any, of the parameters
of the system change with the stimulus statistics, we calculate
the optimal parameters for each stimulus condition. We ﬁnd
that the shape of the static nonlinearity is weakly dependent
on stimulus amplitude. The strongest dependence is exhib-
ited by the HPF time constant, which shortens considerably
with increasing velocity ﬂuctuations. However, adaptation of
the velocity response gain to the amplitude of velocity ﬂuc-
tuations turns out to be largely independent of these param-
eter changes. This is shown by comparing the above model
to a motion detector with ﬁxed optimal parameters, which
exhibits similar gain control. We conclude that the dynamic
gain control exhibited by H1 arises from the intrinsic prop-
erties of the underlying motion detector, independent of pa-
rameter change.
MODELING A L4-TO-L2/3 MODULE OF
A SINGLE COLUMN IN RAT NEOCORTEX:
INTERWEAVING IN VITRO AND IN VIVO
EXPERIMENTAL OBSERVATIONS
L.Sarid,1 D.Feldmeyer,4 B.Sakmann,3 andI.Segev1,2
1DepartmentofNeurobiology,InstituteofLifeSciences,
Jerusalem91904,Israel
2InterdisciplinaryCenterforNeuralComputation,
TheHebrewUniversity,Jerusalem91904,Israel
3DepartmentofCellPhysiology,MaxPlanckInstitutefor
MedicalResearch,69120Heidelberg,Germany
4CellularNeurobiologyGroup,InstituteofMedicine,
ResearchCentreJulich,52425Julich,Germany
We report here a ﬁrst step in constructing an in silico model
of a neocortical column, focusing on the synaptic connec-
tion between layer 4 (L4) spiny neurons and layer 2/3 (L2/3)
pyramidal cells in rat barrel cortex. It is based ﬁrstly on a
detailed morphological and functional characterization of
synaptically-connected pairs of L4-L2/3 neurons from in
vitro recordings and secondly on in vivo recordings of volt-
age responses of L2/3 pyramids to current steps as well as
on their response evoked by a whisker deﬂection. In vitro
data, combined with a detailed compartmental model of
L2/3 cells, enable us to extract their speciﬁc passive prop-
erties and spatial distribution of L4-L2/3 synaptic contacts.
The speciﬁc membrane resistivity and capacitance of L2/3
cells are around 16,000ohmcm2 and 0.8microF/cm2, re-
spectively, and the peak conductance per L4 synaptic con-
tact is 0.1nS–0.4 8n Sf o rA M P Ar e c e p t o r sa n da r o u n d0 .2nS
for NMDA—receptors. The in vivo voltage response for cur-
rent steps were then used to calibrate the L2/3 compartmen-
tal model for in vivo conditions in the DOWN state. Conse-
quently, the eﬀect of a single whisker deﬂection on the volt-
age response of an L2/3 pyramidal cell was modeled by ac-
tivating a population of, on average, 350 L4 axons (1,575
synaptic contacts) converging onto the modeled L2/3 cell.
Based on conductance values per synaptic contact, their spa-
tial distribution on L2/3 dendrites and the in vivo ﬁring
probability of L4 spiny neurons, the model predicts that the
feed-forward L4-L2/3 connection, on its own assuming no
correlation between the ﬁring of the presynaptic L4 cells,
cannot ﬁre the L2/3 pyramidal cell. Possible elaboration of
the model will be presented.
Supported by a grant from the HFSP and from the Safra Foun-
dation.
AGE-RELATED COGNITIVE DECLINE
CORRELATES WITH REGIONAL
BRAIN CHANGES MEASURED BY
Q-SPACE MRI
E.Sasson,1 G.M.Dolinger,3 andY.Assaf1,2
1DepartmentofNeurobiochemistry,FacultyofLifeSciences,
TelAvivUniversity,RamatAviv,TelAviv69978,Israel
2L-E-GInstituteofFunctionalBrainImaging,TelAviv
UniversityandTelAvivSouraskyMedicalCenter,Israel
3DepartmentofClinicalScience,NeuroTraxCorporation,
NewYork,NY,USA
Aging is a complex heterogeneous process accompanied by
a cognitive decline. Although deﬁned as a natural condition,
many pathological neurodegenerative processes are involved
inaging,manifestedbyreducedmemory,executivefunction,
motor abilities, and processing speed. The main hypothe-
sis of this research is that age-related cognitive decline is a
complex, not speciﬁc and multiregional process without re-
peated pattern across subjects. In the present research we
used Q space imaging (QSI), which is a noninvasive, highly
sensitive MRI method for detection of brain changes. QSI
was performed in brains of 50 subjects, age 25–82y. Sub-
jects also underwent a series of neuropsychological tests out-
side the scanner (including memory performance, executive
function,motorabilities,visual-spatial,andverbalfunction).
T h es u b j e c t s ’t e s tp e r f o r m a n c ea sw e l la ss u b j e c t ’ sa g es e r v e d
as covariate correlation inputs for voxel-based morphome-
try (VBM) of MRI scans. Region of interest (ROI) analy-
sis was performed based on the VBM results and the cor-
relation coeﬃcient was extracted for each test in each ROI.86 Neural Plasticity
The results showed that age is highly correlated with QSI in-
dices in all ROIs, while the correlation of cognitive perfor-
mancewithQSIindicesineachROIwastaskspeciﬁc.Forex-
ample, in the right thalamus, the correlation coeﬃcient with
memory was r = 0.46, while in other tasks (motor, visual
spatial, and verbal tasks) a correlation coeﬃcient smaller
than 0.35 (r<0.35) was found. An exception was the stroop
interference task, which showed a high correlation in all
ROIs, implying that it is a nonspeciﬁc multiregional task.
In conclusion, although brain changes with age are multire-
gional, the cognitive abilities of subjects show region speciﬁc
brain changes, which allow a more focused observation of
the heterogeneous aging process.
LEARNING AND THE PRESYNAPSE: LACK OF THE
PRESYNAPTIC PROTEIN SAP47 IMPAIRS OLFACTORY
ASSOCIATIVE LEARNING IN LARVAL DROSOPHILA
T.Saumweber,B.Michels,N.Funk,E.Buchner,and
B.Gerber
UniversityofWurzburg,Germany
The SAP47 protein was discovered in Drosophila by an anti-
body screen for presynaptic proteins (Reichmuth et al 1995,
Brain Res Mol Brain Res; Funk et al 2004, BMC Neurosci).
It is a member to a novel, phylogenetically conserved, gene
family. Here we take the ﬁrst step to understand its func-
tion. In Drosophila, the SAP47 protein is encoded by one
single gene for which a deletion mutant (Sap47156) is avail-
able, suﬀering a 2.1kb deletion in the regulatory region and
the ﬁrst exon of the gene. We outcrossed this mutant strain
to wild-type (WT) for nine generations to achieve isogenic
background. These strains, after describing the expression
pattern of SAP47 in wild-type larvae and showing the ab-
sence of protein in Sap47156 mutants, were tested in an as-
sociative learning task in larval fruit ﬂies. For this task, lar-
vae are trained to associate an odour with a food reward.
We report that Sap47156 mutants show reduced learning
when compared to wild-type (WT). Sensory ability with re-
spect to detection of the to-be-associated stimuli and mo-
tor performance, however, was normal in these mutants.
This underscores that presynaptic function in invertebrates
is critical for learning. We now pursue an RNAi approach
to test where in the brain SAP47 function is necessary for
learning.
TEMPORAL INACTIVATION, BUT NOT LESION,
OF THE DORSAL STRIATUM REDUCES COMPULSIVE
BEHAVIOR IN A RAT MODEL OF
OBSESSIVE-COMPULSIVE DISORDER
E.A.SchilmanandD.Joel
TelAvivUniversity,Israel
The orbitofrontal cortex and the striatum have been con-
sistently implicated in the pathophysiology of obsessive-
compulsive disorder (OCD). Using a rat model of OCD we
have recently found that lesions to the orbitofrontal cortex
led to an increase in “compulsive” behavior that was paral-
leled by an increase in the density of the striatal serotonin
transporter. The aim of the present study was to assess the
involvement of the dorsal striatum in “compulsive” behav-
ior. We performed either temporal inactivation or excito-
toxic lesions of the dorsal striatum in an area we have pre-
viously found to be directly innervated by the orbital cor-
tex. We found that temporal inactivation led to a decrease
in “compulsive” behavior in the model whereas lesions had
no eﬀect. These results are in line with data from OCD pa-
tientswhichimplicatethestriatuminthepathophysiologyof
OCD.
This work has been supported by the National Institute for Psy-
chobiology in Israel, Grant no 2004513.
DORSAL STRIATUM ACTIVITY DISTINGUISHES
LEARNERS FROM NONLEARNERS IN AN
INSTRUMENTAL CONDITIONING TASK
T.Schonberg,1 N.Daw,3 D. Joel,1 andJ.P.O’Doherty2
1DepartmentofPsychology,TelAvivUniversity,
TelAviv69978,Israel
2DivisionofHumanitiesandSocialSciencesand
ComputationandNeuralSystemsProgram,Caltech,
Pasadena,CA,USA
3GatsbyComputationalNeuroscienceUnit,
UniversityCollegeLondon,London,UK
A recent neuroimaging study found evidence for neural ac-
tivity in dorsal and ventral striatum that may relate to the ac-
tor and critic components of instrumental conditioning re-
spectively (O’Doherty et al, 2004). The aim of the present
study was to determine whether instrumental conditioning
critically depends on activation of the striatum. We used a
task in which approx 50% of normal subjects fail to learn.
We hypothesized that regions playing a critical role in in-
strumental conditioning should be more engaged in those
subjects who succeed in learning the task (learners) than
in those who fail to learn the task (nonlearners). 30 sub-
jects (1 discarded) were scanned with fMRI while under-
going the task. Subjects’ decisions were modeled using a
temporal-diﬀerence (TD) algorithm to generate prediction
error (PE) signals for each subject and then regressed against
each subjects’ fMRI data. Comparisons were conducted to
determine areas showing enhanced correlations with PE sig-
nals in learners than nonlearners. 17 subjects met the learn-
ing criterion and were categorized as learners; 12 categorized
as nonlearners. Consistent with our hypothesis, signiﬁcant
correlations with PE signals were found in both the dorsal
and ventral striatum in learners at P<. 001. In contrast,
only ventral striatum activity was observed in nonlearners,
at a lower signiﬁcance level (P<. 05). Furthermore, a direct
comparison between the two groups revealed that the dorsal
striatum was signiﬁcantly better correlated with PE signalsAbstracts of the 15th Annual Meeting of the Israel Society for Neuroscience 87
in learners than in nonlearners. We found that neural activ-
ity in dorsal striatum is signiﬁcantly better correlated with
prediction error signals in learners compared to nonlearn-
ers. These results are suggestive of a causal relationship be-
tween prediction error signals in dorsal striatum activity and
learning eﬃcacy. These signals may be generated by aﬀerent
dopaminergic inputs into this region.
EFFECT OF EARLY FOOD RESTRICTION ON YOUNG
CCK1 SPONTANEOUS KNOCKOUT RATS
M.Schroeder,1 O.Zagoory-Sharon,1 V. Gelbar,1
T.H.Moran,2 S.Bi,2 andA.Weller1
1Bar-IlanUniversity,RamatGan,Israel
2JohnsHopkinsUniversitySchoolofMedicine,Baltimore,MD
21205,USA
The OLETF rat has been extensively studied as a model of
hyperphagia, obesity, and diabetes mellitus. Male and female
OLETF rats are about 30% heavier than their LETO controls
b y2 0w e e k so fa g e .P r e v i o u ss t u d i e si no u rl a bd e m o n s t r a t e d
that OLETF pups are heavier already from the ﬁrst postna-
tal day (PND1) and were found suckling more frequently
than controls during the whole lactating period. The pur-
pose of the present study was to better understand early di-
etary inﬂuences on the later development of obesity. We ex-
amined the inﬂuence of early, short term and chronic food
restriction, starting from the day of weaning, on obesity, fat
pads and leptin levels, in 22–90 day-old male and female
OLETF rats. Pups were separated from the dam on PND22
and weighed every ﬁfth day. The ﬁrst group of males and
females was fed from weaning to PND90 according to the
amount of food consumed by LETO controls. Tissues were
collected on PND38, 65, and 90. In the second group, pups
were pair fed from weaning until their weight was normal-
ized (approx day 30) and fortwofurtherweeks (until around
PND45) and were then returned to ad-libitum food access.
Tissues were collected on PND90. OLETF males and females
underchronicfood-restrictionshowednormalized(toLETO
levels) weight, hormonal and fat levels. Permitting free feed-
ing after restriction allowed OLETF females to regain almost
all the weight and fat. In contrast, OLETF males showed a
slight increase in weight gain, fat mass, and hormone lev-
els, but these remained signiﬁcantly lower than in freely fed
OLETF rats.
S u p p o r t e db yU S - I s r a e lB S F .
INHIBITION OF NMDA RECEPTOR TYROSINE
PHOSPHORYLATION IMPROVES FUNCTIONAL
RECOVERY FOLLOWING CLOSED HEAD INJURY IN MICE
J.Schumann,A.Alexandrovich,E.Shohami,andR.Yaka
DepartmantofPharmacology,SchoolofPharmacy,Faculty
ofMedicine,TheHebrewUniversity,Jerusalem91120,Israel
Traumatic brain injury triggers a massive glutamate eﬄux,
hyperactivation of NMDA receptors (NMDARs) and neu-
ronalcelldeath.Previouslywereportedthatimmediately(15
min) following experimentally induced closed head injury
(CHI), the number of activated NMDARs increases in the
hippocampus, and decreases in the cortex at the impact site.
HereweshowthatCHI-inducedalterationsinthenumberof
activated NMDARs correlate with changes in the expression
levels of the major NMDARs subunits. In the hippocampus,
the expressions of NR1, NR2A, and NR2B subunits were in-
creased while in the cortex at the impact site, we found a de-
creaseintheexpressions ofNR1andNR2Bbutnot inNR2A.
We demonstrate that the CHI-induced increase in the ex-
pression of NMDAR subunits in the hippocampus but not
in the cortex is associated with an increase in NR2B tyrosine
phosphorylation, and inhibition of NR2B-phosphorylation
restored the expressions of these subunits to their nor-
mal levels. Finally, a single injection of tyrosine kinase in-
hibitor, prior to the induction of CHI, resulted in a signif-
icant improvement in long-term recovery of motor func-
tionsobservedinCHImice.Theseresultsprovideanovelap-
proach for designing new drug targets to treat human brain
injury.
VOLTAGE-GATED ION CHANNELS IN THE
SUBSTANTIA-NIGRA DOPMINERGIC NEURONS
D. Segev1 andA.Korngreen1,2
1TheMinaandEverardGoodmanFacultyofLifeSciences,
Bar-IlanUniversity,Israel
2TheLeslieandSusanGonda(Goldschmied)Multidisiplinary
BrainResearchCenter,Bar-IlanUniversity,Israel
The Substantia Nigra is part of the Basal Ganglia area of the
brain—the motion circuit in the brain. The Substantia Nigra
contains two major kinds of neurons—dopaminergic, which
are damaged by Parkinson’s disease, (∼85%) and GABAer-
gic(∼15%). One of the characteristics of dopaminergic neu-
rons is that, in most of them, the axon’s origin is on the den-
drite (and not on the soma); sometimes it is located tens
of microns from the soma. It has been shown that the ac-
tion potential is created on the axon’s origin, and transferred
to the soma through the dendrite. Through electrophysio-
logical measurements, we are interested in ﬁnding the ba-
sic electrophysiological characteristics of the voltage-gated
potassium currents of those cells, and whether there is a rela-
tionbetweentheconcentrationsofdiﬀerentkindsofvoltage-
gated ion channels on the dendrite and their distance from
the axon’s origin on the dendrite. That kind of information
could be valuable in acquiring knowledge on the dopamin-
ergic neurons in the Substantia Nigra, and may help under-
standing the variety of diseases (like Parkinson’s disease and
Huntington disease) and psychiatric disorders (schizophre-
nia, etc) that are related to this area. In addition, our data
can help in understanding the process of creating the ac-
tion potential in the axon’s origin and the way that informa-
tion ﬂows from the axon’s origin to the soma through the
dendrite.88 Neural Plasticity
AFMK, AN ACTIVE METABOLITE OF MELATONIN, HAS A
BENEFICIAL EFFECT ON CLINICAL RECOVERY AND
APOPTOTIC SIGNALING PATHWAYS AFTER CLOSED
HEAD INJURY
D.Shabashov,1,2 A.Alexandrovich,1 R.Kohen,2
R.J.Reiter,3 D.X.Tan,3 andE.Shohami1
1DepartmentofPharmacology,TheHebrewUniversity,
Jerusalem91010,Israel
2SchoolofPharmacy,TheHebrewUniversity,Jerusalem
91010,Israel
3DepartmentofCellularandStructuralBiology,
TheUniversityofTexas,SanAntonio,TX,USA
Closed head injury (CHI) initiates a cascade of massive re-
active oxygen species (ROS) production. Disruption of cell
oxidative balance leads to activation of inﬂammatory and
apoptotic pathways. The brain tissue is highly susceptible
to oxidative stress due to its high metabolic rate, high con-
tents of PUFA and lack of repair and defense mechanisms.
Melatonin and its active metabolite N1-acetyl-N2-formyl-5-
methoxykynuramine (AFMK) are potent antioxidants, and
previous studies have shown their eﬀectiveness in various in-
ﬂammatory and apoptotic models. Nuclear Factor-kappa-B
is a redox-sensitive transcription factor involved in inﬂam-
matory processes (TNF-alpha, IL-1beta). Its activation in-
volves phosphorylation of the Inhibitory-kappa-B molecule.
Akt-1 phosphorylation has been shown to play a role in neu-
roprotection via deactivation of pro-apoptotoc molecules
(Bad, Bax) and augmentation of antiapoptotic ones (BclXL).
This study examined the eﬀect of AFMK on neurological
outcome, gene expression, and protein activation of ROS-
r elat edpath wa ys.Thr eegr oupsofmaleSabramic ew er eused
in this study—vehicle, melatonin, and AFMK injected. Mice
were subjected to CHI induced by a weight drop device or
sham surgery. Motor function was measured 1 hour after
injury and on given timepoints. Akt-1 and I-kappa-B lev-
els were measured by Western Blotting. Bad, Bax, BclXL, IL-
1beta. IL-10 and TNF-alpha levels were measured by real-
time RT-PCR. AFMK improved motor function after injury
and increased Akt-1 phosphorylation. Its eﬀect on I-kappa-
B phosphorylation was less pronounced, yet it kept its ac-
tivation on the basal level (similar to sham group). AFMK
also enhanced the expression of BclXL and IL-10 while re-
ducing the expressions of Bad, Bax, IL-10, and TNF-alpha.
These ﬁnding suggest that AFMK exerts a neuroprotective
eﬀectbyactingonkeymoleculesinapoptoticandinﬂamma-
tory pathways aﬀected by ROS, shifting the balance towards
more protective cellular pathways.
NICOTINIC ACETYLCHOLINE RECEPTOR (nAChR)
DESENSITIZATION AND ITS RELEVANCE TO
PHYSIOLOGICAL AND BEHAVIORAL FUNCTIONS
M.Shachar,1 H.Cohen,2 andE.Heldman1
1DepartmentofClinicalBiochemistry,BenGurionUniversity
oftheNegev,BeerSheva84105,Israel
2AnxietyandStressResearchUnit,BeerShevaMHC,
BenGurionUniversityoftheNegev,BeerSheva84105,Israel
The nicotinic acetylcholine receptor (nAChR), a member of
the ligand-gated ion channel super family, mediates ther-
moregulation and cognitive functions. Treatment with nico-
tinemayprovidebeneﬁcialeﬀectsforcognitivedysfunctions;
however rapid desensitization of the nAChR makes this ther-
apeutically ineﬀective. Drugs that retard receptor desensiti-
zation may prolong the eﬀect of repeated administration.
This study assessed the eﬀect of repeated administration of
nicotine, with and without nAChR modulators, on emo-
tional (elevated plus-maze (EPM)), cognitive (Morris wa-
ter maze (MWM)), biochemical (BDNF mRNA expression)
and physiological parameters (hypothermia). Rats were in-
jected with nicotine three times a day for three days, with
and without nAChR modulators and body temperature was
measured continuously at 30 minutes intervals. Behavioral
responses were assessed in the MWM and EPM 30 minutes
after the ﬁrst and third injections. Frontal cortex (FC) and
hippocampal subregions were isolated. When nicotine was
repeatedlyinjectedforthreeconsecutivedays,thedecreasein
body temperature was progressively signiﬁcantly smaller, in-
dicating desensitization of the nAChR. When nAChR modu-
lators were injected together with nicotine on the second and
third days, the progressive attenuation was signiﬁcantly less
marked, and the drop in body temperature was signiﬁcantly
greater after the second and the third injections than in the
nicotine-treated control group. Concomitantly, animals re-
ceiving the nAChR modulator with nicotine demonstrated
signiﬁcantly more rapid learning in the MWM, lower anxi-
ety response on the EPM, and signiﬁcantly increased levels
of BDNF mRNA in the FC, than in the nicotine only and
untreated controls. Modulators of the nAChR may circum-
vent the problem of nicotine-induced desensitization, delay-
ingthedevelopmentoftolerancetonicotineandsigniﬁcantly
extend the period of eﬃcacy of long-term administration of
nicotine.
HIGH-RESOLUTION REPRESENTATION OF LEFT AND
RIGHT HEMISPACE IN AUDITORY CORTEX: A
COMPREHENSIVE ELECTROPHYSIOLOGICAL AND
BEHAVIORAL STUDY
M.ShacharandL.Y.Deouell
DepartmentofPsychology,TheHebrewUniversity,
Jerusalem91010,Israel
The representation of auditory space in the human cortex
is unclear. While behavioral evidence suggests that the hu-
man auditory system is sensitive to azimuthal diﬀerences of
less than 10 deg, neurons in the auditory cortex of cats and
monkeys show broad receptive ﬁelds. We measured the neu-
ralcorrelateofhumanspatialchangedetectionin17subjects,
using the mismatch negativity (MMN) event related poten-
tial, a marker of preattentive auditory processing with major
sources at the auditory cortex. We assessed both the electro-
physiological and the behavioral change detection measures
for 10, 20, 30, 40, 50, and 60 deg of deviation of sound lo-
cation from the standard location, comparing the left and
right hemispaces, as well as the direction of deviation (to-
wards or away from the midline). The MMN was measured
in an unattended session, while during the attended ses-
sion we asked the subjects to detect auditory spatial changes.Abstracts of the 15th Annual Meeting of the Israel Society for Neuroscience 89
The MMN response displayed a double peak, more evident
inthecasewherethestandardwasclosertothemidline.Both
peaks showed a signiﬁcant eﬀect of deviance, with a near
linear relationship between the magnitude of spatial change
and the MMN amplitude throughout the range. In contrast,
speed and accuracy of performance improved up to 30 deg
and then reached a plateau. There was a signiﬁcant interac-
tion between the direction of deviation and deviation mag-
nitude for the early peak, with a steeper slope for the case in
which the standard was lateral and the deviation was towards
the midline. No diﬀerence was found between deviations on
the left and on the right for either MMN peak. We conclude
that the positions of auditory events are accurately tracked at
the level of the auditory cortex, with no indication of hemis-
pace diﬀerences.
This work was supported by grant 477/05 from the Israel Sci-
ence Foundation to LYD.
EFFECTS OF PREGESTATIONAL STRESS ON
OFFSPRING BEHAVIOR
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Abuse during pregnancy is damaging to mother and infant,
and has been extensively studied in rodents to reveal its neu-
roendocrinebasisandhowitimpairsoﬀspringdevelopment.
However, similar assumptions about women abused before
pregnancy, for example, in childhood, adulthood, or by rape,
have not been investigated experimentally. Here, in rats, we
investigated the eﬀects of 7 days of unpredictable variable
stress2weeksbeforemating(modelingadultstress),andim-
mediatelybeforemating(modelingstressbeforeconception)
on oﬀspring behavior of 18 female SD rats. 6 females were
mated 2 weeks after stress (group A), 7 females were mated
immediately after the stress (group B), and 5 control females
were left undisturbed until mating. All females were intro-
duced to the males on the same day. Conception rates did
not diﬀer, group A 3 from 6, group B 5 from 7, and controls
3 from 5. When tested 2 months old in the open ﬁeld, group
Af e m a l eo ﬀspring were most anxious and spent less time in
the central space than group B or controls (n equals 11, 15,
13, resp). In the shuttle box, 70 days old group B male oﬀ-
spring avoided shock more, and escaped shock less than con-
trols (n equals 6 and 8 resp). In the raised plus maze there
were only gender diﬀerences. In the startle box, 60–65 days
old male group A oﬀspring responded signiﬁcantly less than
control males (n equals 6 and 6 resp). These results conﬁrm
and extend our previous ﬁndings, suggesting that pregesta-
tional stress can inﬂuence oﬀspring behavior, and that there
are signiﬁcant gender diﬀerences.
Supported by the German-Israel Fund, Grant no 902/00 to the
ﬁfth and sixth authors.
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The rey-osterrieth complex ﬁgure (ROCF) task assesses vi-
suoconstructional ability and visual memory performance.
It is used to investigate the relationship between executive
function, especially in the prefrontal cortex (PFC), and vi-
sualmemoryandprovidesqualitativeandquantitativeinfor-
mation regarding the respondent’s strategies and organiza-
tional approach. The ROCF generally requires the test-taker
to draw a complex geometric design with multiple embed-
ded details, ﬁrst copying with the stimulus present, and then
drawingfrommemory.Itsdemandsaremultipleandinclude
planning/organization; visual perception and construction;
and memory encoding, storage, and retrieval processes. In
the present study we tested association between several can-
didate genes and performance on the ROCF which was eval-
uated with the Boston Qualitative Scoring System (BQSS).
118 nonclinical subjects for whom genotype information
was available were administered the ROCF and association
between candidate genes was tested using a robust family-
based association test (PBAT). Highly signiﬁcant associa-
tion was observed between COMT and long-term memory
(P = .0007) as well as working memory (P = .001) and plan-
ning (P = .04). SNAP25 had negative correlation with plan-
ning (P = .03) and organization (P = .03). DRD4 (5 poly-
morphisms were examined: 4 in the promoter region and the
exon3repeat)wasassociatedwithplanning(P = .007),orga-
nization (P = .01), short-term memory (P = .02) and long-
term memory (P = .04). This is the ﬁrst molecular genetic
studydemonstratingassociationbetweencommonpolymor-
phisms and a complex neuropsychological task that robustly
assesses executive function and working memory and is suit-
able for testing cognitively intact individuals.
THE SCALING OF “WINNER TAKES ALL” ACCURACY
WITH THE POPULATION SIZE
M.Shamir
CenterforBioDynamicsandtheHearingResearchCenter,
BostonUniversity,USA
Empirical studies appear to support conﬂicting hypothe-
ses in regard to the nature of the neural code. While some90 Neural Plasticity
studies highlight the role of a distributed population code,
others emphasize the possibility of a “single best cell” read-
out. One particularly interesting example of “single best cell”
readout is provided by the “Winner Takes All” (WTA) ap-
proach. According to the WTA, every cell is characterized
by one particular preferred stimulus, to which it responds
maximally. The WTA estimate for the stimulus is deﬁned
as the preferred stimulus of the cell with the strongest re-
sponse. From a theoretical point of view, not much is known
about eﬃciency of “single best cell” readout mechanisms,
in contrast to the considerable existing theoretical knowl-
edge on the eﬃciency of distributed population codes. In
this work, we provide a basic theoretical framework for in-
vestigating single best cell readout mechanisms. We study
the accuracy of the WTA readout. In particular, we are in-
terested in how the WTA accuracy scales with the num-
ber of cells in the population. Using this framework, we
show that, for large neuronal populations, the WTA ac-
curacy is dominated by the tail of the single-cell response
distribution. Furthermore, we ﬁnd that although the WTA
accuracy does improve when larger populations are con-
sidered, this improvement is extremely weak compared to
other types of population codes. More precisely, we show
that while the accuracy of a linear readout scales linearly
with the population size, the accuracy of the WTA read-
out scales logarithmically with the number of cells in the
population.
The author is supported by a fellowship from the Burroughs
Wellcome fund.
GLYCOGEN SYNTHASE KINASE-3: A NOVEL TARGET IN
TRAUMATIC BRAIN INJURY
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Glycogen synthase kinase-3 (GSK-3) has recently emerged
as a potent in vivo regulator of neurodegenerative disor-
ders and depression. We developed a selective competitive
cell-permeable peptide inhibitor of GSK-3, L803-mts, and
used it as a novel tool in evaluating its biological activ-
ity in various cell systems. In previous work we demon-
strated that L803-mts provoked antidepressive-like activity
in the animal model of depression, the mouse forced swim-
ming test (FST). In the current study we investigated how
GSK-3 is regulated by mild traumatic brain injury (mTBI),
and whether or not its inhibition aﬀects depressive behav-
ior induced by this insult. Experiments performed in the
closed brain-injury weight-drop model showed that hip-
pocampus GSK-3bta was rapidly inhibited by mTBI. This
was associated with activation of PKB, and accumulation
of GSK-3-downstream target beta-catenin that was mainly
detected in the dentate gyrus and CA3. mTBI produced a
rapid depressive-like behavior 24 h post injury, however,
treatment with L803-mts (i.c.v. injection), signiﬁcantly re-
duced immobility, in fact, L803-mts prevented depression
in mTBI-animals. We conclude that mTBI elicits an early
“prosurvival” cascade of PKB/GSK-3beta/beta-catenin that
likely supports neuroprotection. We suggest that GSK-3 in-
hibitors may present a new tool in the treatment of the ad-
verse eﬀects associated with TBI including cell apoptosis and
depression.
GENETIC AND PHARMACOLOGICAL BLOCKADE OF
INTERLEUKIN-1 SIGNALING ATTENUATES
NEUROPATHIC PAIN AND SPONTANEOUS DISCHARGE
FOLLOWING NERVE INJURY
Y. Shavit
DepartmentofPsychology,TheHebrewUniversity,
Jerusalem91010,Israel
Neuropathic pain, induced by peripheral nerve injury, is
characterized by hyperalgesia, allodynia, and spontaneous
ectopic discharge. Interleukin-1 (IL-1) plays a pain facilita-
tory role in baseline pain sensitivity, as well as in various
inﬂammatory conditions. We tested the hypothesis that im-
paired IL-1-signaling inﬂuences neuropathic pain, using two
mouse models: mice with targeted deletion of the IL-1 recep-
tor type I (IL-1rKO), and mice with transgenic overexpres-
sion of the IL-1 receptor antagonist (IL-1raTG), and their
wild-type (WT) controls. Neuropathy was induced by cut-
ting the L5 spinal nerve on one side (Chung’s procedure),
and mechanosensitivity was assessed for 7 successive days.
WT mice developed neuropathic pain, as reﬂected by signif-
icant allodynia in the hindpaw ipsilateral to the injury. The
mutant strains, however, did not display increased pain sen-
sitivity in either hindpaw. Spontaneous ectopic neuronal ac-
tivity of these strains was recorded in the dorsal root gan-
glion (DRG), 1, 3, and 7 days following nerve injury. In
WT mice a signiﬁcant proportion of the axons exhibited
spontaneous ectopic neuronal activity, whereas in mutant
mice only a minimal number of axons exhibited such ac-
tivity. We also tested the eﬀect of pharmacological block-
ade of IL-1 signaling, by chronic infusion of interleukin-
1 receptor antagonist (IL-1ra) in control adult mice, us-
ing subcutaneously osmotic micropumps, implanted two
days prior to Chung’s procedure. Saline-treated mice de-
veloped neuropathic pain, whereas the IL-1ra-treated mice
did not display increased pain sensitivity. Correspondingly,
in saline-treated mice a signiﬁcant proportion of the axons
exhibited spontaneous discharge, whereas in IL-1ra-treated
mice only a minimal number of axons exhibited such ac-
tivity. Taken together, these results indicate that IL-1 signal-
ing plays an important role in the post-injury altered neu-
ronal activity that underlies the development of neuropathic
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MOUSE MODEL OF TRAUMATIC BRAIN
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N.A.Shein,1,2 N.Grigoriadis,5 I.Yatsiv,4
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Heat acclimation (HA) as well as post-injury treatment
with erythropoietin (rhEpo) are established neuroprotective
paradigms in a mouse model of closed head injury (CHI).
HA-induced neuroprotection includes a reduction in cere-
bral edema and involves increased erythropoietin receptor
(EpoR) expression, suggesting that endogenous Epo may be
involved in reducing post-CHI tissue water accumulation
and that the beneﬁcial eﬀects of HA possibly will be aug-
mented by post-CHI rhEpo (exogenous Epo). Here we ex-
amined the eﬀects of endogenous and exogenous Epo on
cerebral edema and assessed the eﬀects of supplemental ex-
ogenous Epo treatment on neuroprotective outcomes in HA
animals. CHI was induced using a weight drop device. Tis-
sue water content was measured at 24 hours post-CHI in
brain segments taken from mice treated with either rhEpo
or an anti-Epo antibody and appropriate controls. The ef-
ﬁcacy of combining exogenous Epo treatment and HA was
examined by subjecting HA and control (NT) mice to an ob-
ject recognition test (ORT) as well as comparing the extent
of neuronal degeneration by Fluoro-Jade B staining. Treat-
ment with anti-Epo led to increased edema formation while
exogenous Epo induced no beneﬁcial eﬀect on this outcome
measure. ORT analysis and immunohistochemical ﬁndings
reinforced HA and rhEpo as individual protective interven-
tions but showed no advantage to combining the two strate-
gies. In conclusion, the reduction of edema formation re-
quires endogenous Epo but is unaﬀected by exogenous ad-
ministration of this agent. Similarly, while increased expres-
sion of EpoR has been shown to be involved in HA-induced
neuroprotection, additional supplementation of Epo does
not lead to a further enhancement of the eﬀect. HA-induced
neuroprotection may therefore be comparable to certain fea-
tures of CHI pathophysiology which are aﬀected by preex-
isting neuroprotective mediators but cannot be further aug-
mented by treatment aimed at increasing the levels of these
agents.
INVOLVEMENT OF NOVEL GROWTH FACTORS IN
ANIMAL MODELS OF ALZHEIMER’S DISEASE AND
OTHER TAUOPATHIES
N.Shiryaev,1 Y. Jouroukhin,1 A.Pinhasov,1
H.Rosenmann,2 andI.Gozes1
1HumanMolecularGeneticsandBiochemistry,Sackler
MedicalSchool,TelAvivUniversity,TelAviv69978,Israel
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Tauopathy is a neurodegenerative disease resulting from the
abnormal phosphorylation and aggregation of tau protein.
This pathology is generally accompanied by microtubule
(MT) instability that ﬁnally results in degeneration of neu-
rons. Inhibition of tau abnormality and recovery of MT
structure are among the most promising therapeutic ap-
proaches to Alzheimer’s disease and other tauopathies. NAP
is a short neuroprotective peptide derived from activity-
dependent neuroprotective protein (Bassan et al [1]; Gozes
et al [2]). Earlier studies in our laboratory showed that NAP
can directly interact with tubulin, a subunit of MT, caus-
ing MT reorganization and an increase in nonphosphory-
lated tau (Divinski et al [3]; Gozes and Divinski [4]). The
current research analyzed whether NAP could provide neu-
roprotection in cases of an in vivo pathology. We used a
tau-transgenic (Tg) mouse model that expresses a human
double mutant tau protein in the central nervous system.
Daily treatment (5 days a week) of both wild type (wt) and
Tg mice with intranasal NAP for a period of approximately
5 months signiﬁcantly reduced anxiety-like behavior in the
Tg male mice, with only a slight, nonsigniﬁcant decrease in
t h ew tg r o u p .T h es a m es p e c i ﬁ cN A Pe ﬀect on the Tg mice
was demonstrated by the probe test during a Morris Water
Maze (MWM) task, which assesses spatial short-term learn-
ing and memory. Eleven-month-old Tg animals exhibited
learning and memory impairments in the MWM, as com-
pared to the controls. This pathology was signiﬁcantly im-
proved by chronic NAP administration for 9 months. Fur-
thermore, daily treatment with NAP resulted in improved
short-termmemoryinwtmice.OurresultssuggestthatNAP
is a promising drug candidate in ameliorating cognitive dys-
functions,associatedwithtaupathologyandagingprocesses.
Supported by BSF, ISF, Lily and Avraham Gildor Chair, Dr Di-
ana and Zelman Elton Lab and Allon Therapeutics.
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SPONTANEOUS SEIZURES AND REDUCED
HIPPOCAMPAL NEUROPEPTIDE Y INNERVATION
UNDER TRANSGENIC EXCESS OF THE
STRESS-ASSOCIATED READTHROUGH
ACETYLCHOLINESTERASE VARIANT
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2DepartmentofBiologicalChemistry,HebrewUniversity,
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Psychogenic seizures present a yet unknown etiology, with
no evidence of neuronal loss, frequent histories of stress-
ful experiences and increased risk to develop post-traumatic
stress disorder (PTSD). This suggested that chronic, stress-
induced alterations in hippocampal gene expression may
be causally involved. We have recently shown that chronic
over-expression of the readthrough splice variant of acetyl-
cholinesterase, AChE-R, accentuates long-term potentiation
in murine hippocampus. Therefore, we explored the appear-
ance of seizures in TgR transgenic mice over-expressing hu-
man AChE-R. Up to 8 months of age, TgR mice kept under
regular laboratory conditions presented no seizures. How-
ever, 30% of > 14 months old female, but not male TgR
mice not subjected to any stress paradigms began to dis-
play seizures. This was accompanied by variably declined
density of neuropeptide Y (NPY)-positive axonal proﬁles
in the hippocampal stratum lacunosum moleculare (SLM)
and outer molecular layer of the dentate gyrus. NPY is
known to moderate stress reactions and seizures. Intrigu-
ingly, NPY reductions are associated inversely with the sever-
ity of stress-associated symptoms, ranging from no behav-
ioral alterations, to stereotypic behavior and to spontaneous
seizures for mice presenting 45%, 70%, and 90% reduction
in SLM NPY, respectively. In mice with seizures, NPY in-
nervation of the mossy ﬁber terminal region was increased,
supporting reports of others that this is a reaction rather
than a cause of seizures. Our ﬁndings demonstrate gender-
associated interactions of chronically over-expressed AChE-
R with NPY neurotransmission, and suggest that such in-
teractions cause a range of stress-related eﬀects culminating
with genesis of seizures.
Supported by Israel Science Foundation.
EXPLORING THE ORGANIZATION OF A LEARNING AND
MEMORY SYSTEM BY LONG-TERM POTENTIATING
VERSUS SEVERING OF A SPECIFIC LEARNING PATHWAY
IN THE OCTOPUS BRAIN
T. Shomrat,1 G.Fiorito,2 andB.Hochner1
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NeuralComputation,TheHebrewUniversity,
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The median superior frontal (MSF) and the vertical (VL)
lobes play an important role in the learning neural circuitry
of cephalopods. In Octopus vulgaris we discovered LTP at
the MSF to VL connection. Here we “short-circuit” this con-
nection by inducing a global LTP, or “disconnect” it by sev-
ering the MSF to VL tract. Octopuses were pretrained to
attack a white ball. Animals were anesthetized in seawater
with 55mM MgCl2 and 1% ethanol (that does not block
LTP induction). Five sites in the exposed MSF-VL area were
tetanized (4 × 33Hz 1s). This reduced the level of LTP that
could be induced in brains isolated afterwards. “Disconnec-
tion” was achieved by severing the tract between the MSF
to VL. After 90min of recovery, the animals were trained to
avoid attacking a red ball by negative reinforcement (12Vac).
Four consecutive “no-touch” was set as a learning criterion.
Although there was no diﬀerence in the number of trials to
reach criterion (tetanized: 4.2 ± 0.7, n = 14, sham: 5.6 ± 1,
n = 15; P = .2, t-test), the tetanized animals learned
faster, performing less touches by the 4th trail (P = .02,
chi square). “Disconnected” animals required more trials
than the sham to reach criterion (10.1±1, n = 12, versus
4.8 ± 0.8, n = 9, P<. 001, t-test). Memory recall was
tested the following day. While there was no diﬀerence be-
tween groups in the number of “no-touch” in the ﬁrst test-
ing trial (P = .65 chi square), it was signiﬁcantly higher in
sham than in tetanized animals at the third trial (10 of 15
versus 4 of 14; P = .04, chi square). “Disconnected” animals
did not show signiﬁcant memory recall as 8 out of the 12
o c t o p u s e sm a d ee r r o r si na l l5t e s tt r i a l si nc o n t r a s tt oo n l y
1 out of the 9 sham (P = .015, chi square). These results
suggest that while the VL modulates the rate of short-term
avoidance learning that takes place outside of the VL, the VL
is a crucial site for the establishment of long-term memory
traces.
Supported by US-Israel BSF, Smith Laboratory, and Istituto
Banco di Napoli-Fondazione.
ANTAGONISTIC ROLES OF FULL-LENGTH
CADHERIN AND ITS SOLUBLE BMP
CLEAVAGE PRODUCT IN NEURAL
CREST DELAMINATION
I.ShovalandC.Kalcheim
TheHebrewUniversity,Jerusalem91010,Israel
During neural crest ontogeny, an epithelial to mesenchy-
mal transition is necessary for cell emigration from the
dorsal neural tube. This process is likely to involve a net-
work of gene activites which remain largely unexplored.
We demonstrate that N-cadherin inhibits the onset of crest
delamination both by a cell adhesion-dependent mecha-
nism as well as by repressing canonical Wnt signaling pre-
viously found to be necessary for crest delamination by act-
ingdownstreamofBMP4.Furthermore,N-cadherinprotein,
but not mRNA, is normally downregulated along the dor-
sal tube in association with the onset of crest delamination,
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stimulates cleavage of N-cadherin into a soluble cytoplas-
mic fragment via an ADAM10-dependent mechanism. In-
triguingly, when overexpressed, the cytoplasmic N-cadherin
fragment translocates into the nucleus, stimulates cyclinD1
transcription and crest delamination, while enhancing tran-
scription of f ` Of{catenin. Hence, by promoting its cleav-
age, BMP4 converts N-cadherin inhibition into an activity
likely to participate, along with canonical Wnt signaling, in
the stimulation of neural crest emigration.
S u p p o r t e db yS F B 4 8 8f r o mt h eD F G .
A NOVEL SYSTEM TO STUDY STEM-NICHE
CELL INTERACTIONS
Z.Silverman,1 T.Kaisman,1 C.Brodski,1 D.Castellanos,2
J.Huang,2 andJ.Sagen2
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Stem cells are regulated by specialized cells in the so-called
stem cell “niche.” In mammals, the identity of these spe-
cialized cells is largely unknown. The Sertoli cells of the
testis represent a known example of an identiﬁed niche cell.
Though poorly understood, Sertoli cells exert control over
proliferation and diﬀerentiation of the stem cell population
of the testis, the spermatagonia. To test if Sertoli cells can
act as surrogate niche cells for other stem cell populations,
cocultures of postnatal Sertoli cells and embryonic neural
progenitor cells (NPCs) were produced and monitored for
reciprocal communication. The neural progenitor cells were
transfected with GFP prior to establishing the cultures. Im-
munoﬂuorescence was performed to assess diﬀerentiation of
the progenitor cells. The Sertoli and NPCs in a parallel set of
cultures were separated by FACS and seeded in 96 well plates
and subjected to an ELISA for the trophic factor GDNF. This
factor originally discovered in glial cells in the CNS is also
producedbySertolicells,andpromotesproliferationinsper-
matagonia. NPCs exposed to Sertoli cells over 4 days exhib-
ited increased diﬀerentiation into neurons and glia, com-
paredwithNPC-derivedneurospheresmaintainedinculture
alone. A potential mechanism for this observation was ob-
tained in the Elisa assay carried out on the cultures. The con-
centration of GDNF in the NPCs alone was determined to be
more than 700pg/mg protein, which dropped to 150pg/mg
in the NPCs cocultured for 4 days with Sertoli cells. This in-
dicates that the Sertoli cells inhibited GDNF production in
the NPCs. Since GDNF promotes proliferation of progeni-
tor cells in the testis, this eﬀect could induce diﬀerentiation
in the NPCs. Current eﬀorts are underway to identify the
Sertoli signals mediating the reduction in GDNF produced
in the neurospheres and NPC-derived signals to Sertoli
cells.
Supported by ISF Grant no 572/04 to WSF.
MIND YOUR LEFT: SUPERIORITY OF LEFT
VISUAL FIELD PRESENTATION IN AMYGDALA
RESPONSE TO FEARFUL FACES
T.Siman-Tov,1 A.Mendelssohn,1 T.Schonberg,1
D.Perry,1 L.Pessoa,2 L.G.Ungerleider,3 andT.Hendler1
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Is emotion processing spatially biased? Right hemisphere
specialization in brain emotion processing has long been
suggested by hemiﬁeld neuropsychological studies. However,
functional brain imaging using full ﬁeld presentations have
failedtounequivocallyprovesuchlateralizationinemotional
processing. In this fMRI study, fearful and neutral faces were
presented to hemiﬁelds so that spatial and emotion process-
ing could be studied independently. We assumed that an in-
teraction between stimulus valence and visual ﬁeld in the
amygdala may (1) indicate emotional lateralization (2) help
uncovering neural pathways mediating the interhemispheric
processing of valence. Thirteen healthy females were scanned
by MRI. Subjects viewed black and white faces presented to
left or right visual ﬁeld (LVF, RVF). Mixed design was com-
posed of epochs for visual ﬁeld and events for fearful or neu-
tral facial expressions. To achieve visual ﬁeld segregation as
well as implicit emotional processing participants had to ﬁx-
ate and report on its color. Whole brain analysis showed in-
c r e a s e da c t i v a t i o no fl e f ta m y g d a l at of e a r f u lv e r s u sn e u t r a l
expressions (random eﬀect, P<. 004). This emotional se-
lectivity was demonstrated for LVF but not for RVF epochs
(random eﬀect, P<. 008). Region of interest analysis in the
left amygdala showed greater emotional eﬀect (fear > neu-
tral) for LVF than RVF presentation (interaction, F(1,12) =
6.71,P<. 0237).Asimilartrendwasfoundinrightamygdala
activations (F(1,12) = 4.65, P<. 0521). Our study shows
that diﬀerential activation of the amygdala to fearful faces is
signiﬁcantly greater when faces are presented to LVF. These
results support a study reporting right-lateralized brain acti-
vations for fearful faces in right visual areas and right amyg-
dala(Noesseltetal,2005).However,whilebothstudiesclaim
for superiority of LVF presentation in processing emotional
facial expressions, our ﬁndings also point to dominance of
left amygdala.
A MATHEMATICAL MODEL THAT PREDICTS RAT
WHISKER TRAJECTORIES DURING ELECTRICAL
STIMULI OF THE FACIAL MOTOR NERVE: A REVERSE
ENGINEERING APPROACH
E.Simony,K.Bagdasarian,andE.Ahissar
TheWeizmannInstituteofScience,Rehovot76100,Israel
Sensationinvolvesactiverepositioningoftheunderlyingsen-
sors. In order to investigate how rats explore their envi-
ronment using their whiskers, an artiﬁcial whisking can be94 Neural Plasticity
used in which the facial motor nerve is electrically stimu-
lated. The stimulation that induces whisker protraction con-
sists of a bipolar pulse train of speciﬁc frequency and am-
plitude, which propagates through the motor nerve ﬁbers
to activate the intrinsic and extrinsic muscles which con-
trol whisker position. The aim of this study is to model the
whisker trajectory as a function of the principal stimulus
parameters: instantaneous frequency and pulse amplitude.
Thus, nerve conduction, muscle activation, muscle-follicle
interaction, and follicle-whisker interaction are included in
the “muscle-follicle system” whose transfer function is to be
deciphered.First,westudiedtheimpulseresponseofthissys-
tem by measuring whisker trajectory due to single electrical
bipolar pulse. If the system is linear, a convolution of the im-
pulse response with the actual stimulus train should gener-
ate the response to the train. We tested this prediction and
found that the system is not linear—a facilitatory nonlin-
ear component, which stands for a nonlinear interaction be-
tween successive pulses, must be added. The nonlinear inter-
action can be accounted by several processes, among which
are neuro-muscular facilitation and muscle-follicle dynam-
ics.Wearecurrentlyassessingtheplausibility ofeachofthese
mechanisms. The transfer function between the motor nerve
and whisker trajectory is the ﬁrst step in reverse engineer-
ing vibrissal loops. It will be used to generate behaviorally-
measured trajectories in anesthetized animals, and to gen-
erate “white noise” stimuli which will facilitate character-
ization of neuronal transfer functions along the various
loops.
Supported by The United States-Israel Binational Science
Foundation and the Minerva Foundation.
BETA AND GAMMA OSCILLATIONS IN
THE OLFACTORY BULB OF MICE
E.Sivan,1 C.Martin,2 J.Beshel,2 B.Hedinsson,1
L.M.Kay,2 andN.Kopell1
1CenterforBiodynamic,BostonUniversity,111Cummington
Street,MA02215,USA
2DepartmentofPsychology,TheUniversityofChicago,
Chicago,IL60637,USA
Various types of oscillations where recorded in the olfactory
bulb (OB) of mammals. These oscillations were shown to be
related to the behavioral state of the animal. Both beta oscil-
lations(20–30Hz)andgammaoscillations(60–100Hz)were
observed in mice performing odor discrimination tasks. In
one task the oscillations evolved, as the animal learned the
task, from low to high powered gamma oscillations. In an-
other task the oscillations evolved to beta oscillations. Here,
weinvestigatetheunderlyingmechanismsthatproducethese
oscillations and the changes in the network that enables the
transition from one oscillation type to another. High power
gamma oscillations were shown to be generated by the local
circuitry of the dendro-dendritic synapses between the mi-
tral cells (MC) and the granule cells (MC) in the OB. These
oscillations are maintained when the GC dendrites are sepa-
rated from their cell body. We have built a detailed model of
both the MCs and the dendrites of the GCs and were able to
produce these high power gamma oscillations. We hypoth-
esize that the low power gamma oscillations are generated
when nonsynchronized input from the pyriform cortex (PC)
arrives to the OB. We show that the source of this nonsyn-
chronized input may be the OB itself: the MCs in the OB
excite the pyramidal cells in the PC that, in turn, excite the
GCs back in the OB. We show that the wide range of delays
seen in this excitation loop (15ms–35ms) is enough to gen-
erate such nonsynchronized input and consequently, the low
powered gamma oscillations. Beta oscillations wereshown to
require the existence of the excitation loop between the OB
and the PC; that is, both input from the MCs onto the pyra-
midal cells in the PC and input from the PC onto the GCs
are required. We hypothesize that during the learning of the
task, in which beta appears, a subset of the synapses, with a
lower range of delays, is strengthene to produce the beta os-
cillations.
Partial support was provided to the ﬁfth and sixth authors from
the NIH/NSF program in CRCN.
THE INVOLVEMENT OF THE RAPHE NUCLEI IN
PARKINSON’S DISEASE
D.SouraniandG.Goelman
MRI/MRSLaboratory,HumanBiologyResearchCenter,
DepartmentofMedicalBiophysicsandNuclearMedicine,
Hadassah-HebrewUniversityMedicalCenter,Jerusalem,
Israel
Parkinson’s disease (PD) is primarily considered to be a
movement disorder and is commonly related to the lack
of dopamine. Yet, patients with PD frequently have mental
disorders, such as cognitive decline and depression. These
ﬁndings support the involvement of the serotonergic sys-
tem. Our previous research suggests that there are changes
in connectivity between the Raphe nuclei, which is the brain
main 5-HT source, and the BG in PD rats. These ﬁnd-
ings might explain the mental disorders. In order to sepa-
rate the neurological from the behavioral changes, unilat-
eral 6-OHDA rats were used, since they are known to have
no behavioral dysfunctions. The unique characteristics of
manganese enhanced MRI (MEMRI) were utilized to com-
pare dynamic connectivity changes between 6-OHDA and
Sham rats. MnCl2 was injected to the Raphe nuclei (RIP)
and was followed up to 96 hours post injection. Prelimi-
nary results: signal enhancement was observed in the injec-
tion site as well as in the middle habenular nucleus, sub-
thalamic nucleus, and in ﬁeld CA3 of hippocampus (CA3),
a site which is known to be related to the limbic system.
In addition, diﬀerences between PD and Sham rats were
observed.Abstracts of the 15th Annual Meeting of the Israel Society for Neuroscience 95
DIFFUSION TENSOR MAGNETIC RESONANCE IMAGING
OF PERIPHERAL NERVES
D.Stein,1 A.Neufeld,2 M.Graif,2 andY.Assaf1
1DepartmentofNeurobiochemistry,FacultyofLifeSciences,
TelAvivUniversity,TelAviv69978,Israel
2fMRIunit,theWohlInstituteforAdvancedImaging,
TelAvivSouraskyMedicalCenter,Israel
While MRI has been widely used for the study and assess-
ment of the central nerve system (CNS), the peripheral nerve
system (PNS) has received relatively little attention, at least
partly, due to susceptibility induced artifacts and the small
volume of the nerves. The main problem facing PNS imag-
ing is rooted in the narrow structure of the limbs, resulting
in a large boundary layer. Therefore the problem of suscep-
tibility induced artifacts, appearing due to the passage of the
magnetic ﬁeld through the diﬀerent mediums and distort-
ing almost all the relevant data, was the ﬁrst to overcome. In
this study we have used diﬀusion tensor imaging (DTI) to
obtain images of the median and ulnar forearm’s nerves in
18 healthy subjects and 8 patients suﬀering from the carpal
tunnel syndrome (CTS). We used DTI to extract the frac-
tionalanisotropy(FA),andtheapparentdiﬀusioncoeﬃcient
(ADC) values of the median nerve proximally to, and within,
the wrist’s carpal tunnel (CT). We found that, for healthy
subjects, at the CT FA values are elevated while the ADC
values are signiﬁcantly reduced. The CTS subjects showed
the opposite trend with signiﬁcantly lower FA at the CT in-
dicating progressive edema of the nerve. With the use of a
high-ﬁeld magnet, a stronger gradient system and technical
devices to reduce susceptibility artifacts, imaging of periph-
eral nerves using DTI is now feasible. Using the protocol de-
scribed above the median and ulnar nerves can be well quan-
tiﬁed and characterized using DTI for healthy and CTS sub-
jects giving clear cut diﬀerentiation between the two groups.
Thiscouldhavetremendouseﬀectsforstudyingmanyrelated
forearm nerve pathologies, as the carpal tunnel syndrome, as
well as being the beginning of a vast study and assessment of
the rest of the PNS.
COMPLEX NEURAL PROCESSING IN BACKWARD
MASKING AS REVEALED BY VISUAL EVOKED
POTENTIALS
A.Sterkin,1 O. Yehezkel,1 Y.Bonneh,2 A.Norcia,3 and
U.Polat1
1GoldschlegerEyeResearchInstitute,TelAvivUniversity,
T elHashomer ,Israel
2DepartmentofNeurobiology,BrainResearch,
TheWeizmannInstituteofScience,Rehovot76100,Israel
3SmithKettelwellEyeResearchInstitute,SanFrancisco,
CA,USA
Masking is a tool that is widely used to study sensory infor-
mation processing. When a ´ y mask is presented, 100ms after
the target (backward masking), the target’s visibility is ´ yr e -
duced. We developed a new visual evoked potentials (VEP)
paradigm for exploring the ´ y neural processing involved in
backward masking (BM) in the human visual cortex. The ´ y
mask (M) was composed of two collinear high-contrast Ga-
bor patches (GPs), spatially ´ y separated from the target loca-
tion (T, low-contrast GP). The mask was presented at ´ y dif-
ferent ISIs after (1) T alone (BM-on-T) or (2) T + 2 ﬂank-
ing GPs (LM, BM-on-LM). The waveforms of the elicited
responses for the various BM combinations and their am-
plitudes were compared within time-windows deﬁned by the
waveforms of the control responses of T, LM, and M stim-
uli at diﬀerent ISIs. The amount of correlation between the
waveforms and/or their amplitude modulation was regarded
as BM eﬀect. In both conditions, at the ISI = 50ms the T
response was not suppressed due to the integration (fusion)
in the time domain of the responses elicited by T and M. In
BM-on-T, a negative sign of the LM was suppressed up to
ISI = 200ms. However, while the M response in the BM-
on-T condition remained unchanged, it was strongly sup-
pressed in BM-on-LM at the ISI = 100ms and recovered
at the ISI = 200ms. Thus, the results suggest that BM ef-
fectreﬂectscomplexneuralprocessingoftemporalorderand
saliency of each of the components.
National Institute for Psychobiology in Israel founded by the
Charles E. Smith Family.
REVERSE HIERARCHY AND SENSORY PREFERENCE OF
THE OCCIPITAL CORTEX OF THE BLIND
E.Striem,1 A.Amedi,1,2 andE.Zohary1,2
1NeurobiologyDepartment,LifeScienceInstitute,
TheHebrewUniversity,Jerusalem,Israel
2InterdisciplinaryCenterforNeuralComputation,
TheHebrewUniversity,Jerusalem,Israel
Accumulating evidence indicates that the occipital cortex of
congenitally blind people is activated by non-visual func-
tions. However, due to the great variety of experimental
procedures used, it is currently unclear, what are the gov-
erning rules of this unique and massive cortical reorgani-
zation. To assess the relative contribution of the sensory
modality in which the stimuli are presented, and the re-
quired cognitive function (memory versus object recogni-
tion), we studied eleven congenitally blind subjects. During
anfMRIscan,theparticipantswererequiredtorecognizeob-
jects(basedontheirtactileorauditorycharacteristics),orre-
call of the same sets of objects (without any sensory cues).
Using this paradigm, we found that early visual areas, in-
cluding V1, show preference for the mnemonic recall tasks
(in the left hemisphere), whereas anterior ventral areas in the
visual system, including the lateral occipital complex (LOC)
are better activated by perceptual tasks, in both modalities.
Our results therefore reveal a reverse processing (anterior-
posterior) hierarchy in the left occipital lobe of the blind.
Furthermore,wefoundthatactivationstrengthdependedon
the modality involved. This eﬀect was found in the two per-
ception conditions, where in LOC, tactile object recognition
elicitedgreateractivationthanitsauditoryparallelbilaterally.96 Neural Plasticity
Remarkably, it was also relevant in which modality the re-
called objects were originally recognized in the memory
tasks.Recallofthelistofhapticallyrecognizedobjectselicited
greater activation than its auditory parallel in the occipital
lobe of the blind. More evidence for the importance of en-
coding modality was found in “memory traces” in the rele-
vant sensory (somatosensory or auditory) cortex. These re-
sults demonstrate the relevance of the original sensory en-
coding source to the cortical patterns of activation during re-
call in the congenitally blind.
Supported by ISF “Center of Excellence” and US-Israel BSF.
COCAINE SELF-ADMINISTRATION DECREASES
NEUROGENESIS IN THE DENTATE GYRUS OF THE
HIPPOCAMPUS OF ADULT RATS
E.Sudai,I.Gispan,I.Roth-Deri,N.Kinor,andG.Yadid
FacultyofLifeSciences,Bar-IlanUniversity,Israel
Drug addiction is a chronic brain disorder, characterized by
loss of control over drug consumption. The neurobiology of
addiction is traditionally thought to involve the reward sys-
tem of the brain. This system comprises DA neurons with
cell bodies in the ventral tegmental area (VTA) of the mid-
brain and projection areas of these neurons in the limbic
forebrain and in particular the nucleus accumbens (NAC).
However, the hippocampus has received renewed interest for
its potential role in addiction. Part of this attention is due
to the fact that drugs of abuse are potent negative regula-
tors of the neurogenesis in the adult hippocampus. We in-
vestigated the eﬀect of chronic cocaine self-administration
on neurogenesis in the dentate gyrus of the hippocampus.
Rats (300–320gr) were trained to self-administer cocaine
(1.5mg/kg) using the FR1 paradigm. After reaching mainte-
nance,ratswereinjectedwith5-bromodeoxyuridine(BrdU).
28 days later they were euthanized and their brains stained
with antibodies to BrdU and the mature neuronal marker
NeuN. Signiﬁcantly less newly formed neurons (double pos-
itive for BrdU and NeuN) were found in the dentate gyrus
of rats that self administrated cocaine. These results suggest
that cocaine-induced alterations in the hippocampus, a re-
gion central to learning and memory, in accordance with the
intense memories associated with drug use and the propen-
sity to drug relapse.
THE PARADOX OF NEUROPATHIC PAIN
M.Tal,1 J.N.Campbell,2 M.Devor,3 E.Eisenberg,4 and
Y. Shavit5
1DepartmentofAnatomyandCellBiology,Schoolof
Medicine,ResearchonPainCenter,TheHebrewUniversity,
Jerusalem91120,Israel
2DepartmentofNeurology,JohnsHopkinsMedicalSchool,
Baltimore,MD21205,USA
3InstituteofLifeSciences,TheHebrewUniversity,
Jerusalem91010,Israel
4DepartmentofNeurology,RambamMedicalCenter,
Haifa,Israel
5DepartmentofPsychology,TheHebrewUniversity,
Jerusalem91010,Israel
Chronic neuropathic pain can result from nerve injury or
disease and it is often refractory to analgesic therapy. It is
characterized in humans by spontaneous pain and abnor-
mal evoked pain such as allodynia and hyperalgesia. Neuro-
pathic pain is thought to result from nerve injury-triggered
pathophysiological changes in both the peripheral and the
central nervous systems. The details, however, are uncertain.
In addition to its clinical signiﬁcance, neuropathic pain is
important from a basic scientiﬁc point of view because of
the fundamental paradox that it poses. Blockade of nerve
conduction due to injury ought to reduce sensation, caus-
ing hypoesthesia. Why, then, is there frequently ampliﬁca-
tion of sensation, with hyperesthesia and ongoing pain? Both
the clinical imperative and the scientiﬁc mystery are subjects
of this symposium. Elon Eisenberg will address the preva-
lence, clinical manifestations, and treatments of chronic pain
in general, and some key neuropathic pain states in particu-
lar. James Campbell will address the issue of pain-control in
the spinal cord. Adjustment of excitatory mechanisms, “cen-
tral sensitization,” can cause normally innocuous stimuli to
be felt as painful. Speciﬁc types of peripheral neuronal in-
putareassociatedwithnerveinjurytriggerandmaintainthis
“central sensitization.” Marshall Devor will consider the reg-
ulation of neuronal excitability in the pain system, and how
genetic polymorphisms can lead to individual diﬀerences in
pain susceptibility. Finally, Yehuda (Udi) Shavit will discuss
the role of cytokines in neuropathic pain. Data from animals
with genetically impaired IL-1 signaling indicate that this cy-
tokine plays an intimate role in the altered neuronal activ-
ity that underlies the development of neuropathic pain fol-
lowing nerve injury. The symposium will shed light on the
neural mechanisms that underlie neuropathic pain and that
cause so much suﬀering in the clinical setting.
STATE-DEPENDENT SYNAPTIC PLASTICITY IN
PURKINJE CELLS
Z.Tal,1 E.Chorev,1 andY.Yarom1,2
1DepartmentofNeurobiology,LifeScienceInstitute,
TheHebrewUniversity,Jerusalem,Israel
2InterdiscplinaryCenterforNeuralComputation,
TheHebrewUniversity,Jerusalem,Israel
One of the popular theories of cerebellar function assumes
thatthecerebellumstoresmemorytracesattheparallelﬁbers
(pf) synapse. According to this theory, the climbing ﬁbers
(cf) control the learning process by inducing long-term de-
pression (LTD) of the simultaneously activated pf synapses.
In a recent study we showed that Purkinje cells (PCs), un-
der in vivo conditions, display bistability of their membrane
potential. The bistability is an intrinsic property of the neu-
rons, such that the membrane potential can remain either
in a hyperpolarizing quiescent state (“down” state) or in aAbstracts of the 15th Annual Meeting of the Israel Society for Neuroscience 97
depolarizing active state (“up” state). In the current study
we examined to what extent the bistability of PCs in a slice
preparation aﬀects plastic processes. To that end, we paired
local application of glutamate with the state of the PCs. At
the end of this pairing procedure, we measured the voltage
response induced by a pulse of glutamate and compared it to
the control measurement. We found that 20 pairs at repeti-
tion rate of 1Hz was suﬃcient to induce a robust long term
depression (LTD) in the response to glutamate applications.
We concluded that the up state of the PCs membrane poten-
tial could produce LTD. Furthermore, the fact that LTD can
beinducedbytheupstatecanaccountfortheloosetemporal
relationship between the pf and the cf that has been reported
in the literature.
THE ROLE OF BRAIN-DERIVED NEUROTROPHIC
FACTOR (BDNF) WITHIN HIPPOCAMPAL SUBREGIONS
IN DEPRESSIVE BEHAVIOR: EVALUATION BY
LOCALIZED BDNF SILENCING
D.Taliaz,D.E.Dalit,R.Gersner,M.Lebow,andA.Zangen
DepartmentofNeurobiology,WeizmannInstituteofScience,
Rehovot76100,Israel
PreviousstudiesdemonstratedthatBDNFisdown-regulated
in human suicide victims and in animal models of de-
pression, and that long-term antidepressant treatment up-
regulate BDNF levels, especially in the hippocampus. How-
ever, it is still not clear whether reduction of BDNF levels
in a speciﬁc brain region actually causes depressive behav-
ior or whether BDNF reduction in depressed subjects is just
as i d ee ﬀect. In order to test this, localized RNA interference
(RNAi),wasutilizedtoinducereductionofBDNFexpression
in hippocampal subregionsbylocalized injections of double-
strand RNA (dsRNA) that contains a homologous sequence
to the selected gene. For that purpose, a number of dsRNAs
speciﬁc to rat’s BDNF mRNA (dsBDNF) were cloned into
lentiviral (LV) vectors to allow long-term interference. Vec-
tors containing dsBDNF or mock controls were injected bi-
laterally via implanted cannulea into the CA3, dentate gyrus
(DG), and subiculum (Sub) of the hippocampus in rats. A
battery of behavioral tests was used to assess aspects of de-
pressive behavior including anhedonia, motivation, explo-
ration, and fatigue in the diﬀerent experimental groups. In
vitro, our dsBDNF vectors reduced BDNF levels by 70%. In
vivo, injections of vectors containing the dsBDNF into both
the CA3 and the subinduced reductions in sucrose prefer-
ence, mobility in the forced swim test and home cage loco-
motionascomparedtothecontrols.However,explorationof
a novel environment test was not aﬀected. Injection of vec-
tors containing dsBDNF into the CA3 alone did not aﬀect
any of these behavioral tests. Injection of the vectors into the
DG tended to induce depressive symptom as observed in the
CA3-subgroup, however additional groups still need to be
analyzed. These results demonstrate the correlation between
reduced levels of BDNF at subregions of the hippocampus
anddepressivesymptomsincludinganhedonia,reducedmo-
tivation, and fatigue.
FUNCTIONALSTATEOFVISUALSYSTEMINAMBLYOPIA
E.Tsitsiashvili
GeorgianNationalCenterofOphthalmologyandNeurology,
Tbilisi,Georgia
At the present time, the pathophysiological mechanisms of
amblyopia remain a puzzle. The objective of our investiga-
tion was to estimate functional state of the visual system at
various kinds of a high degree amblyopia. Clinical researches
werebasedontheanalysisofresultsof167patients(207eyes)
with anisometropic (52 patients, 52 eyes), disbinocular (75
patients, 75 eyes), and refractive (40 patients, 80 eyes) am-
blyopias of high degree at the age from 5 to 17 with visual
acuity from 0.02 up to 0.2 on the amblyopic eye, and also
20 healthy children, 40 eyes. In addition to routine ophthal-
mologic methods of research, we also used the special com-
puterprograms:“ZEBRA”(A.M.Shamshinova,A.E.Beleze-
rov) psychophysical method of visiocontrastometry for de-
termination of the topography of spatial contrast sensitivity,
“OFF-ON” (A. M. Shamshinova, A. S. Petrov) psychophys-
ical method of static campimetry for determination of the
topography of color sensitivity and activity of on-oﬀ chan-
nels of the retinal cone system. The symptoms of functional
disturbance of visual system at various kinds of a high degree
of amblyopia are characterized by a decrease in achtomatic
and color spatial contrast sensitivity in the domain of high
and middle frequency, in contrast sensitivity-activity of on-
oﬀ channels of the retinal cone system, in color sensitivity
to unsaturated red and green colors, as well as by normal
sensitivity to saturated colors and dramatic changes in color
sensitivity in the paracentral zone (5◦–10◦) of the retina. So,
changes in various channels of visual system and topogra-
phy of these changes help to understand the mechanisms of
disturbances of visual functions in amblyopia, can shed light
on the localization of functional changes at this pathology,
and make possible to seek the ways for adequate strategy of
treatment.
ALTERATIONS IN THE NEURAL CELL ADHESION
MOLECULE L1 EXPRESSION IN THE LIMBIC SYSTEM
FOLLOWING JUVENILE STRESS-POTENTIAL
RELEVANCE FOR MOOD AND ANXIETY DISORDERS
M.M.Tsoory,A.Guterman,andG.Richter-levin
PsychologyDepartmentandTheBrainandBehavior
ResearchCenter,UniversityofHaifa,Haifa31905,Israel
Epidemiological studies indicate that childhood trauma is
predominantly associated with higher rates of both mood
and anxiety disorders, which were associated with altered
limbic system functioning. Exposing rats to stress during ju-
venility has comparable eﬀects and was suggested as a model
of induced predisposition for these disorders (Avital and
Richter-Levin, 2005; Tsoory and Richter-Levin, 2005; Tsoory
et al, 2006). The neural cell adhesion molecule L1 is critically
involved in development, activity-dependent synaptic plas-
ticity, and learning processes. Since chronic stress protocols98 Neural Plasticity
aﬀectL1functioning,andinduceheightenedanxietyandim-
pairedcognitiveandneuralfunctioninadultrats,thecurrent
study utilized the juvenile stress model and examined the ef-
fects of juvenile stress on L1 expression both soon after the
exposure and in adulthood with or without additional expo-
sure to acute stress in adulthood. Juvenile stress increased L1
expression levels in the limbic system, BLA, CA1, DG, and
E C ,b o t hs o o na f t e rt h ej u v e n i l es t r e s se x p o s u r ea sw e l la s
in adulthood. Furthermore, exposure to juvenile stress has
shiftedthesetpointofthenormativedevelopmentaldecrease
in the expression of L1. Though acute adulthood stress alone
increasedL1expressionthroughoutthelimbicsystem,adult-
hood acute stress exposure that followed a juvenile exposure
did not add to the juvenile stress induce increase in the BLA
and DG, but attenuated it in the CA1 and EC. Our data sug-
gest that exposure to juvenile stress may hinder the limbic
system.
INITIATION OF ACTION POTENTIALS IN NEOCORTICAL
NEURONS: DOES THE HODGKIN-HUXLEY THEORY
DESCRIBE IT?
M.Volgushev1,2 andF.Wolf3,4
1DepartmentofNeurophysiology,Ruhr-UniversityBochum,
Bochum44780,Germany
2InstituteofHigherNervousActivityandNeurophysiology
RussianAcademyofSciences,Moscow,Russia
3MPIforDynamicsandSelf-Organization,Gottingen,
Germany
4BernsteinCenterforComputationalNeuroscience,
Gottingen,Germany
A ubiquitous step in operation of neurons and neu-
ral networks is encoding of the incoming information
into sequences of action potentials (APs). Recent evidence
from theoretical and experimental studies has questioned
the direct applicability of the reigning theory of cellular
electrogenesis—the Hodgkin-Huxley theory—to the AP ini-
tiation in central mammalian neurons. We have shown the
twosalient featuresofAPinitiation inneocortical neurons in
vivo:theirsharp,step-likeinitiationdynamicsandlargevari-
ability of the onset potentials are virtually impossible to cap-
ture by Hodgkin-Huxley type model with realistic parameter
settings.OurquantitativeanalysisofAPwaveformsandiniti-
ation dynamics in a large population of mammalian neocor-
tical neurons and invertebrate (snail) neurons showed that
the Hodgkin-Huxley formalism could explain AP initiation
in most of snail neurons, but not in vertebrate neocortical
neurons. To describe the AP initiation dynamics, we used
the ratio of errors of exponential over the piecewise linear
ﬁts of the initial portion of AP in the phase plot representa-
tion. This quantitative measure segregates the AP initiation
dynamics in two fundamentally diﬀerent classes: a gradual
Hodgkin-Huxley-type AP initiation usual in the snail neu-
rons, and the fast AP initiation typical for the neocortical
neurons. Segregation of neurons by the ratio of ﬁt errors cor-
responded well to the segregation by other AP parameters.
Undertheconditionswhichdiminishfunctioningofvoltage-
gated sodium channels (TTX or reduced extracellular Na+),
not only the amplitude of APs in neocortical neurons was
decreased, as the canonical Hodgkin-Huxley theory predicts,
butalsotheirinitiation dynamics wasaltered,becoming slow
andgradual.Theseresultssupportourhypothesisthatsharp,
step-like onset dynamics of neocortical APs is due to cooper-
ative activation of voltage-gated sodium channels.
Supported by the DFG, HFSP, and the Max-Planck Society.
GLUCOCORTICOID RECEPTORS AND BETA-
ADRENOCEPTORS IN BASOLATERAL AMYGDALA ARE
REQUIRED FOR MODULATION OF SYNAPTIC
PLASTICITY IN HIPPOCAMPAL DENTATE GYRUS, BUT
NOT IN AREA CA1
R.VouimbaandG.Richter-Levin
BrainandBehaviorResearchCenter,UniversityofHaifa,
Haifa31905,Israel
The basolateral amygdala (BLA) is a key structure in a
memory-modulatory system that regulates stress and stress
hormones(glucocorticoidandnoradrenaline)eﬀectsonhip-
pocampal functioning. Wehaveshownpreviouslythatprim-
ing the amygdala diﬀerentially aﬀected plasticity in the hip-
pocampal dentate gyrus (DG) and CA1, and mimicked acute
stress eﬀects on plasticity in these two subregions. In the
present study, we investigated the mechanisms that mo-
bilize the BLA to diﬀerentially alter plasticity in DG and
CA1. Glucocorticoid receptors antagonist RU 38486 or beta-
adrenoceptors antagonist propranolol were micro-infused in
the BLA, 10 minutes prior to BLA activation-induced mod-
ulation of long-term potentiation (LTP) in DG and CA1. Re-
sults showed that blockade of glucocorticoid or noradrener-
gic transmission in BLA suppressed the enhancing eﬀect of
BLA activation on DG LTP. In contrast, neither glucocorti-
coid nor noradrenergic transmission in the BLA are neces-
sary for LTP induction and for the impairing eﬀect of amyg-
dala activation on CA1 LTP. These ﬁndings provide further
evidence for a diﬀerential amygdala control of hippocampal
subregions as well as for diﬀerential memory processes in-
volving CA1 and DG. They also provide insight into how
stress hormones exert their actions on the circuits involved
in these processes.
This research was supported by an EU project Grant no 512012
to the second author.
VISUAL SEARCH IN VIRTUAL DEPTH
M.Wagner1 andW.Ehrenstein2
1SmithPsychobiologyLaboratory,TheHebrewUniversity,
andCollegeofJudeaandSamaria,Ariel,Israel
2LeibnizResearchCenterforWorkingEnvironmentand
HumanFactors,UniversityofDortmund,Germany
Binocular vergence eye-movements were studied under con-
ditionsthatrequireshiftingofsearchbetweenfronto-parallelAbstracts of the 15th Annual Meeting of the Israel Society for Neuroscience 99
and virtual depth layers. Six normal-sighted participants
w e r eg i v e naf e a t u r es e a r c ht a s ki nt w os u p e r i m p o s e dd i s -
plays, a 2D (18 or 30 items) and a 2(1/2)D (24 or 42 items)
layer of otherwise identical, gray-shaded features on a dark
surface. The respective target layer location was pre-cued by
varying the form of the ﬁxation sign, while attention shifts
were controlled for by valid or invalid pre-cues. An EyeLink-
II system served to record binocular eye-movements with
unrestrained head posture. In addition, we took manual re-
sponse times (RTs) for target detection. The eyes converged
or diverged depending on the direction in virtual depth
search: shifts from 2D to 2(1/2)D search layer elicited diver-
gence, while convergence was caused by shifts from 2(1/2)D
to 2D search. Interestingly, even single surface search re-
quired two steps in eye movements and RTs did not de-
pend on surface type or set size. The present study demon-
stratesthatvergenceeyemovementscanbecontrolledbyvir-
tual depth (top-down mechanisms) and that surface selec-
tion precedes visual search of targets, even in a preattentive
(“pop-out”) situation.
Supported by the National Institute for Psychobiology.
PHASIC AND TONIC RESPONSES IN THE MAIN AND
ACCESSORY OLFACTORY BULBS: DIFFERENT MODES
OF INFORMATION PROCESSING
S.Wagner1 andY.Yarom2
1NeurobiologyandEthologyDepartment,HaifaUniversity,
Haifa31905,Israel
2NeurobiologyDepartment,LifeSciencesInstitute,
TheHebrewUniversity,Jerusalem,Israel
To ensure survival, animals must engage in social and re-
productive interactions with other individuals of the same
species.Inmanymammalianspecies,communicationwithin
the animal group relies on the emission and detection of spe-
ciﬁc chemical cues, the pheromones. It has been traditionally
assumed that pheromones detection is solely mediated by
the accessory olfactory system (AOS, also called vomeronasal
system). However, a growing number of recent studies have
implicated the main olfactory system (MOS) in pheromone-
evoked responses. These ﬁndings have raised a general ques-
tion: what is the division of labor between these two sys-
tems in processing pheromonal information? We have pre-
viously showed that the two systems signiﬁcantly diﬀer in
their wiring pattern (Wagner et al [1]). Using acute brain
slices, we now show that these two systems diﬀer also in their
physiological properties. Mitral cells in the main olfactory
bulb (MOB) react with a strong bursting response to a brief
electrical shock given to the sensory ﬁbers. In contrast, mi-
tral cells of the accessory olfactory bulb (AOB) respond to
the same stimulus with only weak graded responses. Given
a strong enough stimulus, however, AOB mitral cells main-
tained an elevated ﬁring rate for 10–30 seconds, a reaction
which was never observed in the MOB. We further show that
distinct intrinsic properties of these cells underlie the dif-
ference in their responses. We propose that the MOS serves
as an analytic tool to dissect the blend of pheromones into
its individual components. In contrast, the AOS process the
mixture of cues as a whole. Hence, both sensory systems may
cooperativelyanalyzepheromonalcues,eachextractingadif-
ferent aspect of the sensory information.
Supported by the National Institute for Psychobiology, Interdis-
ciplinary Center for Neural Computation.
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CRH-INDUCED REGULATION OF SPINE MORPHOLOGY
IN CULTURED HIPPOCAMPAL NEURONS
S.Westerholz,1 H.Herzog,2 C.Helmeke,1 M.Segal,3 and
K.Braun1,3
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Otto-von-GuerickeUniversity,Magdeburg,Germany
2InstituteforElectronics,SignalProcessing,and
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3DepartmentofNeurobiology,TheWeizmanInstitute,
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Stress releases endogenous CRH, and CRH as well as CRH1
receptors are expressed in neonatal hippocampal neurons.
Furthermore, it has been shown that central CRH applica-
tion results in endocrine, autonomical, and behavioral re-
actions comparable to the eﬀects of stress, for example,
in an activation of HPA axis and sympathic nervous sys-
tem. Stress produces structural alterations of neuronal mor-
phology, including dendritic atrophy and loss of excitatory
synapses in the hippocampal formation in the intact ani-
mal. Here we tested the eﬀects of elevated CRH-mediated
neurotransmission on the morphology of dendritic spines
and the density of their associated presynaptic terminals.
Cultured eGFP transfected primary hippocampal neurons
(DIV 7) were incubated with (1) 500nM synthetic CRH,
(2) 560nM astressin (CRH1,2-antagonist), (3) CRH + as-
tressin for 24hours. Subsequently, pharmacologically stim-
ulated and control cultures were ﬁxed and dendritic seg-
ments of spine bearing neurons were visualized in optical
stacks using laser scanning confocal microscopy (LSM 510
Meta, Zeiss). Distinct shape parameters of presumed exci-
tatory spine synapses and spine density were analyzed us-
ing a newly developed image analysis software, which al-
lows 3D-measurements of dendritic spines (length, size of
spine heads and necks, volume, diameter, shape factors). We
found that elevation of CRH neurotransmission does not af-
fect spine density, but induces a shift of certain morpholog-
ically deﬁned spine classes. The density and the length of
thin spines decreased after CRH treatment, whereas the den-
sity ofstubbyspines increased.Thesemorphological changes
might indicate a CRH-mediated transition from immature
spines (thin) towards more mature spines (stubby), which100 Neural Plasticity
most likely changes the functional properties of this in vitro
synaptic network.
Supported by a grant of the State of Saxony-Anhalt and Morris
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INTERLEUKIN-1 SIGNALING MODULATES
STRESS-INDUCED ANALGESIA
G.Wolf,1 R.Yirmiya,1 T. Kreisel,1 I.Goshen,1
J.Weidenfeld,2 andY.Shavit1
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Exposure to stressful stimuli is often accompanied by re-
duced pain sensitivity, termed “stress-induced analgesia”
(SIA). In the present study, the hypothesis that interleukin-
1 (IL-1) may play a modulatory role in SIA was examined.
Two genetic mouse models impaired in IL-1-signaling and
their wild type (WT) controls were employed: targeted dele-
tion of the IL-1 receptor type I (IL-1rKO) or transgenic over-
expression of the IL-1 receptor antagonist (IL-1raTG). An-
other group of C57 mice was acutely administered with IL-1
receptor antagonist (IL-1ra). Mice were exposed to 2 min-
utes swim stress at one of three water temperatures: 32◦C
(mild stress), 20–23◦C (moderate stress), or 15◦C( s e v e r e
stress);andthentestedforpainsensitivityusingthehot-plate
test. Corticosterone levels were assessed in separate groups
of WT and IL-1rKO mice following exposure to the three
types of stress. Mild stress induced signiﬁcant analgesia in
the two WT strains and saline-treated mice, but not in the
mutant strains or the IL-1ra-treated mice. Similarly mild
stress induced signiﬁcantly elevated corticosterone levels in
WT mice, and blunted corticosterone response in IL-1Rko
mice. In contrast, both WT and mutant strains, as well as IL-
1ra-treated mice, displayed analgesic and corticosterone re-
sponses following moderate and severe stress. Interestingly,
the analgesic response to moderate stress was markedly po-
tentiated in the IL-1rKO and IL-1raTG mice as well as in
IL-1ra treated mice, compared with their WT controls and
saline-treated mice. The present results support our pre-
vious ﬁndings that in the absence of IL-1, stress response
to mild stress is noticeably diminished. However, the anal-
gesic response to moderate stress is markedly potentiated in
mice with impaired IL-1 signaling, corroborating the anti-
analgesic role of IL-1 in several pain modulatory conditions,
including SIA.
SEEING THE IMPOSSIBLE
M.Wolf1,2 andS.Hochstein1,2
1NeurobiologyDepartment,TheHebrewUniversity,
JerusalemIsrael
2ICNC,TheHebrewUniversity,Israel
In binocular rivalry, two stimuli compete for conscious-
ness. The brain does not fuse diﬀerent images seen by the
two eyes, instead, perception alternates between two views.
Sometimes one eye’s view is dominant for longer periods
than that of the other eye, and sometimes perception mixes
the two. High-contrast ﬁgures win more often than low-
contrast ﬁgures, brighter than dimmer, moving than sta-
tionary, and high spatial frequency than low (Levelt 1965).
Both high-level and low-level mechanisms may be respon-
sible for the rivalry pattern, but it is assumed that com-
plex images, scenes, or other pictures are represented at
higher cortical levels, and therefore aﬀected more by high-
level mechanisms. We found (ISfN, 2005) that when com-
peting words versus nonwords, subjects spent a longer time
perceiving nonwords. We explained this advantage of non-
words over words as saliency of interesting harder stimuli
over familiar easier ones. We have now extended our study to
the relative dominance of possible versus impossible ﬁgures
in binocular rivalry. Two red/green pictures were superim-
posed, an impossible one and a quite similar possible one.
Participants viewed the pictures through red/green glasses
and tracked the changes in perception by pressing one of
two keys corresponding to the two pictures. We found that
with simple pictures (as with words) impossible ﬁgures were
generally dominant for longer periods. On the other hand,
with complex pictures, possible ﬁgures had longer domi-
nance periods. This result is consistent with our hypothesis
that for higher cortical level mechanisms, more interesting
stimuli are more salient and more dominant in binocular
rivalry.
Supported by Center of Excellence Grant from the ISF and the
US-Israel Binational Science Foundation.
THE SPIKE AFTERDEPOLARIZATION IN
HIPPOCAMPAL PYRAMIDAL NEURONS:
A TAIL OF TWO CURRENTS
Y.Yaari
DepartmentofPhysiology,HadassahSchoolofMedicine,
TheHebrewUniversity,Jerusalem,Israel
In principal neocortical and hippocampal neurons, the spike
is followed by a conspicuous afterdepolarization (ADP).
The waveform of this afterpotential determines whether the
neuron will generate a solitary spike or a high-frequency
burst of spikes. The spike ADP waveform reﬂects an in-
terplay between two opposing afterspike (tail) currents,
namely, persistent Na+ current and muscarinic-sensitive
K+ current (M-current). Both electrophysiological measure-
ments and computer simulations indicate that Ca2+ cur-
rents ﬂowing during or after the spike are unlikely to con-
tribute to the generation of the spike ADP. Surprisingly,
however, pharmacological blockage of N- and P-/Q-type
Ca2+ currents markedly suppresses the spike ADP, indicat-
ing that these Ca2+ currents do participate in ADP electro-
genesis. How can this discrepancy be resolved? Come and
see.Abstracts of the 15th Annual Meeting of the Israel Society for Neuroscience 101
NOVEL ASYMMETRIC FLUOROGENIC
ORGANOPHOSPHATES FOR THE DEVELOPMENT OF
ORGANOPHOSPHATE HYDROLASES WITH
REVERSED STEREO-SELECTIVITY
G.Yacov,S.Teitlboim,S.Yishay,L.Tveria,O.Limanovich,
R.Adani,M.Kushnir,H.Meshulam,andG.Amitai
DivisionofMedicinalChemistry,IsraelInstituteforBiological
Research,Ness-Ziona,Israel
Organophosphates (OP) nerve agents such as cyclosarin
(GF) and insecticides such as paraoxon exert their toxicity
by irreversible inhibition of acetylcholinesterase (AChE) in
the cholinergic nervous system. OP hydrolases (OPH) may
serve as catalytic scavengers and noncorrosive decontamina-
tion of toxic OP’s on sensitive surfaces including skin. We
have developed novel asymmetric ﬂuorogenic organophos-
phates (Flu-OP) as new molecular probes for screening and
selection of new variants of bacterial OPH or mammalian
paraoxonase(PON1)bydirectedevolution.Itwaspreviously
demonstrated that these OPHs degrade the less toxic P(+)
stereoisomer more rapidly than the toxic P(−) isomer. Our
major goal is to use this stereoselective degradation in or-
der to separate the more toxic stereoisomer out of its racemic
mixture. Subsequently, this isomer will be used for the se-
lection of new PON1 variants with reversed stereoselectiv-
ity. Eight nerve agents analogous Flu-OPs were synthesized
containing ethyl (E), cyclohexyl (C), pinacolyl (P), and iso-
propyl (I) groups attached to methyl phosphonyl (MP) moi-
ety. The ﬂuorescent leaving groups are OH-MeCyC or OH-
DDAO. The inhibition kinetics of human AChE (HuAChE)
and horse serum BChE (Hs-BChE) by Flu-OPs and the time
courseofhydrolysisbyninePON1variantsweredetermined.
Degradation kinetics of Flu-OPs was found to be biphasic
indicating faster hydrolysis of the less toxic P(+) optical iso-
mer. Interestingly, wt PON1 caused only 50% degradation
of racemic EMP-MeCyC and CMP-MeCyC. We used this
phenomenon for the enzymatic separation of the P(−) iso-
mer of CMP-MeCyC. The bimolecular rate constant (ki) for
HuAChE inhibition by the isolated P(−)i s o m e ro fC M P -
MeCyC is 5 fold greater than that of the P(+) isomer. The
separated P(−) isomer of CMP-MeCyC will be used for the
selection of new PON1 variants with reversed stereoselectiv-
ity by directed evolution employing ﬂuorescence activated
cell sorting (FACS) in emulsion compartments.
Supported by Contract M/SAB1/3/A007 to the ninth author
from MOD, Germany.
FAMILIARITY DETECTION MEMORY: MONKEYS
RECOGNIZING ONCE-SEEN IMAGES
V. Yakovlev,1 S.Romani,3 D. Amit,2,3 andS.Hochstein1
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2RacahInstituteofPhysicsandInternationalCenterfor
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We studied multiple-stimulus working memory in two
macaques, comparing abilities for recognizing stimulus rep-
etition when using well-trained sets of images versus novel
images that the monkey had never seen before. The task was
to diﬀerentiate between stimuli that had not been previously
presented in the trial, and a repeated stimulus. Since it is as-
sumed that working-memory delay-activity is required for
recognizingarepetition,andthatittakesmanypresentations
to establish delay activity, it should be diﬃcult for monkeys
to detect repetition of a one-shot learned stimulus. In fact,
the opposite was the case. In each trial the monkeys were
shown a sequence of 2–7 stimuli, with the last always be-
ing a repetition of a previous image. This paradigm tested
simultaneous working memory for all trial stimuli. In Ex-
periment 1, we used a ﬁxed set of 16 images, presenting a
random selection from among them in each trial. Each stim-
ulus was shown hundreds of times during the experiment,
so these stimuli were very familiar to the monkeys. Perfor-
mance was very good, with 82% hits and only 4% false pos-
itives (FP). In Experiment 2 we challenged working mem-
ory by introducing a set of 12000 novel images of diﬀer-
ent objects, scenes, and symbols, neither of which the mon-
keyhadseenbefore.Surprisingly,themonkeysdemonstrated
even better performance, 92% hits and 2% FPs. We intro-
duced “catch” trials, where an image from a preceding trial
was presented as a sample on a subsequent trial. Here, too,
FPs were only 15%. The fact that not all catch trials led to
FPs suggests that monkeys activate a “reset” mechanism be-
tween trials. We conclude that monkeys use a diﬀerent strat-
egy for novel stimuli, not based on delay activity but on
the dynamics of the visual response when a stimulus is re-
peated versus when it has never been seen before. Both single
cell recording in the inter-trial interval and model simula-
tions support this presumed mechanism (Romani et al ISfN
2006).
Supported by the National Institute for Psychobiology in Israel
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PUFAS INDUCE ALPHA SYNUCLEIN-RELATED
PATHOGENESIS: STUDIES ON BRAINS
OF MOUSE MODELS OF PEROXISOMAL
BIOGENESIS DISORDERS
E.Yakunin,1 D. J. Selkoe,2 andR.Sharon1
1DepartmentofCellularBiochemistryandHumanGenetics,
TheHebrewUniversity,EinKerem,Jerusalem91010,Israel
2CenterforNeurologicDiseases,HarvardInstitutesof
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The neuronal cytoplasmic protein, alpha-Synuclein (aS), has
been implicated in the pathogenesis of Parkinson’s disease
(PD) at both the genetic and cytopathological levels. aS
is a small, highly soluble synaptic protein; however, under
pathological conditions it forms insoluble aggregates that are102 Neural Plasticity
deposited in Lewy bodies, which are the pathological hall-
mark of PD. Previously we found that certain PUFA lev-
els were elevated in tg-mice, overexpressing aS, and in PD
patients’ post-mortem brains. Interestingly, we identiﬁed
polyunsaturated fatty acids (PUFAs) as a factor that in-
duces aS oligomerization and aggregation in mesencephalic
dopaminergic cell line. We now tested whether PUFAs also
induce aS oligomerization and aggregation in vivo. For this
aim, we used mouse models of Zellweger syndrome. A major
metabolic consequence of this peroxisomal biogenesis disor-
der is accumulation of very long-chain fatty acids and specif-
ically PUFAs. Indeed we found enhanced levels of soluble
oligomers in Pex13-/- and Pex5-/- mice compared with nor-
mal mice. Further, we found that the increase in total aS pro-
tein wasdueto increasedprotein stability. We concludedthat
P U F A si n d u c ea So l i g o m e r i z a t i o na n da g g r e g a t i o ni nv i v o
and, therefore, act to induce PD-related pathogenesis.
PAIN RELIEF LEARNING IN FRUIT FLIES
A.Yarali,T.Niewalda,Y.C.Chen,S.Duerrnagel,
H.Tanimoto,andB.Gerber1
UniversityofWurzburg
Painful stimuli may have appetitive after-eﬀects: relief.
Whethersuchreliefisneuronallyprocessedsimilartonatural
rewards is, however, unclear. We address this question using
the fruit ﬂy. Electric shock can trigger two opposing predic-
tionsdependingonitstimingrelativetoanodour(Tanimoto
etal2004Nature):afterodour-shocktraining,theodourpre-
dicts “danger” and therefore ﬂies avoid the odour; in con-
trast, after shock-odour training, the odour may predict “re-
lief” and consequently ﬂies approach the odour. We provide
a parametric analysis of relief-learning focussing on eﬀects
of gender, training amount, shock intensity, odour identity,
and odour intensity. Having established the optimal condi-
tions, we asked whether conditioned approach after relief—
learning shares neuronal requirements with sugar reward
learning. In ﬂies, octopamine is required for sugar reward
learning, whereas it is dispensible for punishment learning
(Schwaerzel et al, 2003 J Neurosci). We therefore tested for
the role of octopamine in relief: learning, using the TßHM18
mutant that is impaired in octopamine biosynthesis. Relief:
learningdoesnotseemtorequireoctopamine,whereassugar
reward learning does. This suggests distinct processing for
the establishment relief versus reward memories. Current
work now focuses on a possible role of dopamine and sero-
tonine for relief learning.
BISTABILITY IN RELATION TO BEHAVIOR IN CAT
CEREBELLAR PURKINJE CELLS
M.M.Yartsev,R.Givon,B.Lasry,andO.Donchin
DepartmentofBiomedicalEngineering,
BenGurionUniversity,BeerSheva84105,Israel
Recent reports of bistability in vivo and in vitro in Purkinje
neurons of the cerebellum have led to reevaluation of basic
ideas regarding cerebellar function. Speciﬁcally, these neu-
rons have been demonstrated to transit between two pos-
sible stable membrane potentials, which was also reﬂected
in their bimodal ﬁring pattern. However, these reports have
been challenged by recent ﬁndings claiming that bistability
does not exist in behaving animals, and that it is merely an
artifact of the anesthetics, thus there is as yet no evidence
of a functional relationship between bistability and behav-
ior. By recording the extracellular activity of identiﬁed Purk-
inje cells we sought to examine this discrepancy and test
whether bistability was increased, decreased, or unchanged
during behavior that activated the region of the cerebellum
from which we recorded. Speciﬁcally, we tested for changes
during feeding in vermal lobule VI, a region of the cere-
bellum known for orofacial responses and increased activ-
ity during feeding. Indeed, in our neurons we found in-
creased activity when the cat was actively feeding. In addi-
tion, we conﬁrmed results in vitro and in anaesthetized ani-
mals that showed long pauses in the activity of Purkinje cells
probably reﬂecting bistability in their membrane potential.
We ﬁnd this bistable activity in a substantial fraction of our
cells, but many cells did not exhibit bistable behavior. Pre-
liminary analysis of the relationship between behavior and
bistability indicates that a fraction of the bistable cells modu-
late bistability in relation to behavior. We will present quan-
titative analysis of the fraction of the cells so modulated,
and discuss the possible functional implications of these
ﬁndings.
TOMOSYN INHIBITS EXOCYTOSIS
INDEPENDENTLY OF SYNTAXIN BY
INTERFERING WITH VESICLE
IMMOBILIZATION
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Tomosyn is a cytoplasmic protein that binds to Syntaxin1
andSNAP-25throughanR-SNAREdomain,formingacom-
plex that is almost identical in structure to the neuronal
SNARE complex. However, since tomosyn does not contain
a vesicle-attachment transmembrane domain, this complex
cannot support membrane fusion. Tomosyn was shown to
inhibit exocytosis in a variety of cell types and these eﬀects
were attributed to direct competition between tomosyn’s
SNARE domain and the R-SNARE Synaptobrevin/VAMP. ToAbstracts of the 15th Annual Meeting of the Israel Society for Neuroscience 103
characterize the eﬀect of tomosyn overexpression on the at-
tachment of vesicles to the plasma membrane, we used TIRF
microscopy and examined the mobility of prefusion vesicles
in the region directly adjacent to the membrane. Tomosyn
caused a reduction in the pool of immobile vesicles, the same
pool from which exocytosis preferencially takes place. To un-
derstand the contribution of the diﬀerent domains of to-
mosyn to its inhibitory function, we used a tomosyn mu-
tant that lacks the entire SNARE domain and does not bind
Syntaxin. Using capacitance measurements we show that this
mutant is a potent inhibitor of exocytosis, similar to the full-
lengthtomosyn.OverexpressionoftheSNAREdomainofto-
mosyn by itself failed to inhibit exocytosis, indicating that
t h i sd o m a i ni sn o ts u ﬃcient to perform the regulatory roles
of tomosyn. However, overexpression of a mutant lacking 5
of the 9 WD40 repeats did not lead to inhibition of exocy-
tosis although this mutant is still bound to Syntaxin. Our
results indicate that tomosyn inhibits exocytosis by interfer-
ing with the immobilization of vesicles at the membrane.
This eﬀect is independent of Syntaxin and the integrity
of the WD40 domain is crucial for tomosyn’s inhibitory
function.
NEUROPROTECTIVE ACTIVITY OF THE
MULTIFUNCTIONAL ANTI-ALZHEIMER’S-
ANTI-PARKINSON’S DRUG, LADOSTIGIL
M.B.H.Youdim,M.Yogev-Falach,O.BarAm,T.Amit,
andO.Weinreb
EveTopCentre,Technion–IsraelInstituteofTechnology,
Haifa32000,Israel
The recent therapeutic approach in which drug candidates
are designed to possess diverse pharmacological properties
acting on multiple targets has stimulated the development
of the bifunctional drug, Ladostigil, that combines the neu-
roprotective eﬀects of the anti-Parkinson’s drug, rasagiline,
a selective monoamine oxidase (MAO)-B inhibitor, with the
cholinesterase inhibitory activity of rivastigmine in a single
molecule, as a potential treatment for Alzheimer and Lewy
body diseases. Here, we assessed the dual eﬀects of Ladostigil
in terms of molecular mechanism of neuroprotection and
amyloid precursor protein (APP) regulation/processing, us-
ing an apoptotic model of neuroblastoma SK-N-SH cells.
Ladostigil dose-dependently decreased cell death via inhi-
bition of the cleavage and activation of caspase-3 through
a mechanism related to regulation of the Bcl-2 family pro-
teins, resulting in reduced levels of Bad and Bax and in-
duced levels of Bcl-2 gene and protein expression. Addi-
tionally, Ladostigil elevated brain-derived neurotrophic fac-
torandtheglialcellline-derivedneurotrophicfactorgeneex-
pressions. We have also followed APP regulation/processing
and found that Ladostigil markedly decreased apoptotic-
induced levels of holo-APP protein without altering APP
mRNA levels, suggesting a post-transcriptional mechanism.
In addition, this drug elevated phosphorylated protein ki-
nase C levels and stimulated the release of the nonamy-
loidogenic alpha-secretase proteolytic pathway. Similar to
Ladostigil, its S-isomer, TV3279, is a cholinesterase in-
hibitor but lacks MAO inhibitory activity, exerts neuro-
protective properties, indicated that these eﬀects are reside
in the propargyl moiety rather than in the MAO inhibi-
tion moiety of the drugs. These ﬁndings indicate that the
antiapoptotic-neuroprotective activity, accompanied by the
ability to modulate APP processing, could make Ladostigil
a potentially valuable drug for the treatment of Alzheimer’s
disease.
S u p p o r t e db yT e v aP h a r m a c e u t i c a lC o ,I s r a e l ,a n dT e c h n i o n
Research and Development.
VIRTUAL DEFINITION OF TISSUE BY CLUSTER
ANALYSIS OF MULTIPARAMETRIC MR IMAGING
(VIRTUAL-DOT-COM IMAGING)
Y. Yovel and Y. Assaf
DepartmentofNeurobiochemistry,FacultyofLifeSciences,
TelAvivUniversity,TelAviv69978,Israel
Resolution and contrast limits of MRI are the main factors
that restrict our ability to segment and deﬁne certain tissues.
While typical brain image resolution lies in the order of 1-2
mm, some CNS structures are smaller than that. In this work
we devised an algorithm that detects and deﬁnes small sub-
cortical regions based on contrast enhancement and cluster
analysis. In order to test the algorithm we applied it on the
thalamus.Histologically,thethalamusiscomposedofatleast
9d i ﬀerent nuclei. These nuclei have diﬀerent cytoarchitec-
tonicsanddiﬀerentfunctions.Itisexpectedthatthediﬀerent
cyto-architecture will be diﬀerentially weighted in a multi-
contrast MRI protocol. These contrast diﬀerences combined
with clustering algorithm might allow us to deﬁne the sub-
nuclei. 9 healthy male subjects aged 25–30 underwent MRI
in a 3T scanner. Each volunteer was subject to 10 diﬀerent
image contrasts with resolution of 1.5mm 3. The algorithm
included the following steps: (1) selection of region of in-
terest (ROI), (2) stretching of the contrast dynamic range,
(3) transformation of the data into its principal component
(PC) space, and (4) clustering. The clustering algorithm de-
tectedasmanyas7signiﬁcantlydiﬀerentclustersinthethala-
mus. In addition, high symmetry between the two thalami of
the same subject was observed. These clusters were assigned
to the diﬀerent thalamus nuclei-based histologic atlases that
were digitized and coregistered to our template. The position
of the clusters found by our algorithm and the nuclei posi-
tions according to the atlas were very similar in all subjects.
Wefoundthatusingadvancedimageprocessingroutinesone
can extend the use of MRI to study and deﬁne sub-structures
for individual subjects. The use of the virtual-dot-com imag-
ing algorithm enables not only to detect the subthalamic nu-
clei but also to characterize them in terms of contrast ﬁnger-
print.104 Neural Plasticity
EFFECT OF GLOBAL VERSUS LOCAL ATTENTION ON
THE HUMAN EVOKED GAMMA-BAND RESPONSE
S.Yuval-Greenberg,1 C.S.Herrmann,2 and
L.Y.Deouell1,3
1DepartmentofPsychology,TheHebrewUniversity,
Jerusalem91010,Israel
2DepartmentofBiologicalPsychology,Otto-von-Guericke
UniversityofMagdeburg,Germany
3InterdisciplinaryCenterforNeuralComputation,The
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Gamma-band responses (GBR) in the human EEG were
shown to correlate with application of Gestalt laws and ob-
ject perception. A few of these studies focused on the per-
ception of illusory contours as a marker for binding object
parts.Insuchstudies(eg,Tallon-Baudryetal,1996)gamma-
band response was found to be larger in response to coherent
Kanizsa objects (composed of “pacman” ﬁgures facing the
center to create an illusory shape) than in response to inco-
herent Kanizsa objects (when the “pacmans” are facing out-
wards and thus not creating a shape). Since this type of bind-
ing is thought to be an early automatic process, task-related
eﬀects would challenge the hypothesis relating GBR to the
binding mechanism. However, all previous studies have in-
vestigated the binding process in tasks explicitly requiring
subjects to recognize illusory contours, that is, to bind object
parts. The present experiment was designed to explore the
eﬀect of the task on the gamma eﬀect. Two tasks were used
with the same Kanizsa objects: a global task (requiring the
recognition of illusory contours) and a local task (respond-
ing to the appearance of a dark gray pacman). Analysis com-
pared the GBR to nontarget coherent Kanizsa objects with
the GBR to incoherent Kanizsa objects. In the global task,
coherent objects evoked larger GBR than incoherent objects
at central and posterior sites around 100ms post stimulus.
However, the local task eliminated this eﬀect and there was
no diﬀerence in the GBR of coherent and incoherent objects.
Since binding is thought to be an early automatic process,
this ﬁnding suggests that GBR does not reﬂect binding per se
but rather as a higher mechanism such as memory matching
or the creation of semantic object representations.
WHAT YOU SEE IS NOT (ALWAYS) WHAT YOU HEAR:
INDUCED GAMMA BAND RESPONSES REFLECT
CROSS-MODAL INTERACTIONS IN OBJECT
RECOGNITION
S.Yuval-Greenberg1 andL.Y.Deouell1,2
1DepartmentofPsychology,TheHebrewUniversity,
Jerusalem91010,Israel
2InterdisciplinaryCenterforNeuralComputation,
TheHebrewUniversity,Jerusalem,Israel
Gamma-band responses (GBR) are hypothesized to reﬂect
neuronal synchronous activity at several levels of object rep-
resentations, including low-level Gestalt perception, feature-
binding, and memory. However, it is not known whether
synchronyinthegammarangeisalsorelatedtotheactivation
of multisensory object processing. We investigated the eﬀect
of semantic congruity between auditory and visual informa-
tion on the GBR. The paradigm consisted of a simultaneous
presentation of pictures and vocalizations of animals, which
were either congruent or incongruent. EEG was measured
in seventeen students while they attended either the audi-
tory or the visual stimulus and performed a recognition task.
Behavioral results showed a congruity eﬀect, indicating in-
formation from the unattended modality aﬀected behavior.
Visual information aﬀected auditory recognition more than
auditory information aﬀected visual recognition, suggesting
a bias towards reliance onvisualinformation in object recog-
nition. While the evoked (phase-locked) GBR wasunaﬀected
by congruity, the induced (non-phase-locked) GBR was in-
creasedforcongruentcomparedtoincongruentstimuli.This
eﬀect was independent of the attended modality. The re-
sults show that integration of information across modalities,
based on semantic congruity, is associated with increased
synchronization at the gamma band.
OVERLAPPING REPRESENTATION OF INTERNAL
MODELS IN MOTOR AND PREMOTOR CORTEX
N.Zach,1,2 D. Inbar,1,2 Y.Grinvald,1 andE.Vaadia1,2
1PhysiologyDepartment,HadassahMedicalSchool,Israel
2ICNCCenterforNeuralComputation,TheHebrew
University,Jerusalem,Israel
At is known that newly learned sensorimotor tasks are repre-
sented in the activity of motor cortical neurons. However, an
open question regarding the function of cortical neurons is
their capacity for multiple representations for several tasks.
To address this question, we compared the response proper-
ties of M1 and premotor cortical neurons before and after
learning two sensorimotor transformation tasks. One task
(rotational transformation) involved angular deviation be-
tween cursor movement and hand movement and induced a
speciﬁc enhancement in representation of the relevant direc-
tion. The second task (arbitrary association) involved learn-
ing association between target color and movement direc-
tion, and induced enhancement in representation of tar-
get color. We compared the neurons’ activity during perfor-
mance of center-out task before and after learning the trans-
formations. We found that not only were both tasks rep-
resented in the motor cortices, but single neurons in both
M1 and premotor cortex represented the two tasks simulta-
neously. These results demonstrate that the motor cortices
can represent two tasks simultaneously in an overlapping
manner.
MULTIMODAL ENHANCEMENT IN THE OPTIC TECTUM
OF THE BARN OWL
Y.ZaharandY.Gutfreund
DepartmentofPhysiologyandBiophysics,Technion–Israel
InstituteofTechnology,Haifa32000,Israel
Many events in the everyday life are registered by the sense
organs of more than one modality. However, our perceptionAbstracts of the 15th Annual Meeting of the Israel Society for Neuroscience 105
of the external world is unitary and coherent. A challeng-
ing question is how these physically distributed feature rep-
resentations are combined in the brain to form one homo-
geneous percept. We investigated the role of temporal cues
in the binding of visual and auditory features, using the
barn owl’s brain as a model system. We explored the abil-
ity of neurons in the optic tectum (OT), a midbrain struc-
ture concerned with orientation and attentive behaviors, to
code the temporal features of the stimulus. Multiunit record-
ings were taken from neurons being exposed to 8 seconds of
amplitude-modulatedunimodalstimuli(auditoryorvisual),
and bimodal stimuli consisting of auditory and visual stim-
uli presented together congruently or with unmatched fun-
damental frequencies. We used vector strength analysis (VS)
to quantify the neurons ability to phase lock to the funda-
mental frequency of the stimulus. Our results demonstrate
that, at the low fundamental frequency range, in many neu-
rons, the VS of the spike train at the stimulus fundamental
frequency was larger for congruent bimodal stimuli than for
unimodal or unmatched bimodal stimuli. Interestingly, bi-
modal stimulation resulted with an increase in the response
(number of spikes) above the unimodal response at the onset
of the stimulus, but not at subsequent periods (probably due
to adaptation). Thus, visual-auditory integration was man-
ifested in better phase locking to the stimulus and not in a
change in the overall spike count. The observation that VS
enhancement was signiﬁcantly larger at congruent bimodal
stimuli demonstrates that this multimodal enhancement is
based on temporal cues. Our ﬁndings provide a better un-
derstanding of the way in which multisensory neurons syn-
thesize cross-modal information, transforming it into an in-
tegrated product, which no longer resembles the individual
unimodal inputs.
DIFFERENTIAL EFFECTS OF NEUROTRANSMITTERS
ON TOPO I ACTIVITY IN MOUSE CEREBELLAR
SECTIONS
E.Zehorai,1 M.Hershﬁnkel,2 I.Sekler,3 andE.Priel1
1DepartmentsofMicrobiologyandImmunology,BenGurion
UniversityoftheNegev,BeerSheva84105,Israel
2DepartmentsofMorphology,BenGurionUniversityofthe
Negev,BeerSheva84105,Israel
3DepartmentsofPhysiology,BenGurionUniversityofthe
Negev,BeerSheva84105,Israel
Topoisomerase I (topo I) is a nuclear enzyme participat-
ing in most DNA transactions by controlling the topolog-
ical state of the DNA. We showed that the various mouse
brain regions, although exhibited a relatively high topo I ac-
tivity, diﬀered in the level of the enzyme activity and protein.
This topo I activity was age and sex dependent and a spe-
ciﬁc distribution pattern of this enzyme was observed. In-
hibitory neurons contained the highest topo I activity and
protein level not only in the nucleus but also in the cy-
toplasm. These results suggest that topo I might possess a
speciﬁc, yet unknown, role in the brain. To further investi-
gate this possibility we examined the eﬀect of neurotrans-
mitters on the activity of topo I in mouse cerebellar sec-
tions. Coronary cerebellar sections of 400μm were prepared
from 3 months old male mice. Following a 1 hour recov-
ery period, the slices were treated with various concentra-
tions of neurotransmitters for diﬀerent intervals. Topo I ac-
tivity, protein level, and posttranslational modiﬁcations of
the enzyme protein were examined. Exposure of the cere-
bellar slices to glutamate for 1 or 5minutes revealed an in-
creased inhibition of the enzyme activity with time, while
GABA treatment revealed an immediate inhibition of topo
I which was diminished with time. No changes in the level of
topo I protein were observed, suggesting post-translational
modiﬁcations of these enzymes that occur following the
neurotransmitters treatments. Pretreatment of the cerebel-
lar slices with 3AB, a poly-ADP ribose polymerase inhibitor,
prevented the glutamate but not the GABA induced inhi-
bition of topo I. The present results together with our pre-
vious published data suggest that the brain topo I activity
is modiﬁed by neurotransmitters probably due to activation
of PARP. All together, these data suggest that topo I pos-
sessesaspeciﬁcroleinthebrainwhichdiﬀersfromitsknown
function.
TWO FUNCTIONALLY OPPOSING FRAGMENTS
OF F-SPONDIN CONSTRICT THE COMMISSURAL
AXON BETWEEN THE FLOOR PLATE
AND THE PIA
S.Zisman,K.Marom,L.Rinsky-Halivni,andA.Klar
DepartmentofAnatomyandCellBiology,HadassahMedical
School,TheHebrewUniversity,Jerusalem,Israel
The formation of neuronal networks is governed by a lim-
ited number of guidance molecules, yet is immensely com-
plex. The complexity of guidance cues is attained by a
combinatorial code of guidance molecules and their recep-
tors, intracellular signaling at the growth cone, and ligand
and receptor modiﬁcations. We report here that the cleav-
age of the ﬂoor plate guidance molecule F-spondin gener-
ates two functionally opposing fragments: a short-range re-
pellent protein deposited in the membrane of ﬂoor plate
cells, and an adhesive protein that accumulates at the base-
ment membrane. The coordinate activity of both constricts
commissural axons to the basement membrane beneath the
ﬂoor plate cells. We further demonstrate that the repul-
sive activity of the inhibitory fragment of F-spondin re-
quires its presentation by the receptor ApoER2, which is ex-
pressed in the ﬂoor plate. Thus, two novel modiﬁcations
elicit F-spondin activity, namely, the orchestrated genera-
tion of two functionally opposing polypeptides from a single
protein by proteolysis, and immobilization by a membranal
receptor.
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IMMUNE CELLS CONTRIBUTE TO NEUROGENESIS
UNDER BOTH NORMAL AND PATHOLOGICAL
CONDITIONS
Y. Ziv,1 H.Avidan,1 A.Finkelstein,1 N.Ron,1 E.Yoles,2
J.Kipnis,1,3 andM.Schwartz1
1DepartmentofNeurobiology,TheWeizmannInstituteof
Science,Israel
2ProneuronBiotechnologies,WeizmannSciencePark,
Ness-Ziona74101,Rehovot76100,Israel
3UniversityofNebraskaMedicalCenter,Omaha,
NE68198-5800,USA
Neurogenesis is known to continuously take place in cer-
tain “neurogenic” areas of the adult central nervous sys-
tem (CNS) and can be induced in “nonneurogenic” areas
(eg, cortex and spinal cord) under traumatic or degenerative
conditions. Recently we have introduced T cells and CNS-
resident microglia as important players in the regulation
of adult neurogenesis. Under normal conditions, immune-
deﬁcient mice (SCID and nude) and transgenic mice that
most of their T-cell pool is speciﬁc for an irrelevant antigen
(ovalbumin) exhibited impaired hippocampal neurogenesis.
In contrast, mice in which the majority of T cells speciﬁ-
cally recognize the CNS-abundant antigen myelin basic pro-
tein showed normal neurogenesis. Using a rat model of cere-
bral ischemic insult and a mouse model of spinal cord in-
jury (SCI) we tested whether CNS-speciﬁc T cells can facili-
tate neurogenesis in nonneurogenic brain areas. We demon-
strated that T-cell-based immune activation following stroke
induces a robust elevation of neurogenesis in the hippocam-
pusaswellasinthecerebralcortex.FollowingSCI,atwo-fold
increase in neurogenesis from endogenous progenitor cells
was observed in mice that received a dual treatment of im-
munization with a weak agonist of myelin-derived peptide
and injection of adult neural progenitor cells into the CSF.
These neurogenesis-promoting eﬀects were correlated with
microglial production of BDNF and noggin. Our results sug-
gest that T cells, acting via resident antigen presenting cells,
are important regulators of adult neurogenesis under both
physiological and pathological conditions.
NEURAL PROCESSING OF SUBJECTIVE PAIN
EXPERIENCE: THE EFFECT OF STATE AND TRAIT
M.Ziv,1 R.Tomer,1 R.Defrin,2 andT.Hendler3
1DepartmentofPsychology,UniversityofHaifa,
Haifa31905,Israel
2DepartmentofPhysicalTherapy,SacklerFacultyof
Medicine,TelAvivUniversity,TelAviv69978,Israel
3FunctionalBrainImagingUnit,TelAvivSouraskyMedical
Center,TelAvivUniversity,Israel
Individuals diﬀer in their subjective experience of pain. This
diversity is partially mediated by personality traits which af-
fect the way one attends to negative cues in the environ-
ment. Another important factor is preceding anticipation
processes, which can evoke an emotional state of fear or
anxiety. Thus, the association between expectancy processes
(state) and the tendency to avoid harm (trait) might prede-
termine the subjective experience of pain. Using fMRI we in-
vestigated the neural mechanism that underlies such possi-
ble association. Twelve subjects were scanned while receiv-
ing a sequence of twelve subjectively deﬁned painful warm
stimuli to their wrist intermixed with events of nonpainful
warm stimuli. Six of the painful stimuli were preceded by
a warning signal and six were not. Following each stimulus
participants rated the pain intensity on a ten point scale. The
results showed that, on average, the rating of the expected
painful stimuli was higher than the rating of the unexpected
ones (P<. 001). However,this diﬀerencewassigniﬁcantonly
for half of the subjects. Brain signals during the anticipation
interval diﬀerentiated between the two behaviorally distinc-
tive subgroups. Whole brain analysis revealed that subjects
whoreportedexpectedpainasmorepainfulthenunexpected
pain exhibited greater activity in the midbrain, the cingulate
cortex, the dorsolateral prefrontal cortex, and the hippocam-
pus. Correlating whole brain activity during the anticipation
interval with harm-avoidance trait scores demonstrated dis-
tributed increased brain activation in the putamen, the an-
terior cingulate cortex, and the amygdala. The results of this
study elucidate two possible neural mechanisms that medi-
ate the subjective experience of pain; one includes the hip-
pocampusandisinvolvedintheprocessingofprecedingcues
(state) while the other, which includes the amygdala, relates
to personality diﬀerences (trait).